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PREFAdS • . ■ . . 

.• The increasing .contribution of mtbematic^* to the 
culture of »the. raoderij world^ a-s Veli as •its' importance ^ ^ 
as a vital part of scientific aijd humanistic education, 
has made it essential that the mathQinati.c& In^uf.' 
schools be^both well selected and .well taught --at- ^- 
all levels, from the kindergarten through the graduate 
school. '^^^ - * ^ \ ^ 

With thi's in mind, mathen^Jtical orga^iiaaiions in • 

the Unitea States- cooperated in the fomation- of li^ie 

' * • *" . , • \ 

School Mathematics Study Group" (SMSG). 'The general- 

' ^ «- ' ». 

■objective* of SMSG is ,"^he ^improvement Qf th^jf teachinl.-- 

of mathematics in grades. .K .- 12 in the schoMs-of *^ 
. ' ; * t " / 

this country. The feti^nal jScience Foundation ha^ , 

provided substantial funds foi* the suppof^ of this • 
endeavor. - • ' V * * * ' ' ^ 

On^of the prerequisites for the improvement o^f , 
the teaching of nrathematics in ouV schools is an im- 
proved curriculum--Jbne ^hich taltes a^;<^unt of the ^ 
increasing use of mathemaVics in science and tech- . 
nologyrar^d in other areas o*f }«iowledge, and at the, same" 
time one which re*f lectfe recent advances 'in mathematicTs 
itself. ^ Athong-the projects:* undertakeh. by T ^jgWSG-^^as * 
that of enlisting a group of carfs tending mathematicians, 
educators, and mai^emetics' teachers ^to prepare a 
series o^ sample 'textbooks which would /illustrate ^such 
an iraprbved curriculum. This ds one*of *the' puJ)lications 
in 'that "series . ^ • ; ^ « ^ ^ » T 

' The development of mathematircai ideas among young \^ 

children liiusit be grounded -♦in a{)prc>priate experiences 

vith things from the physical vorld and' the iTrnnedi^te*^ 

environment, Th^ tpxt materials for*" grades K - 3 

provide for young children an introduction •'to the study 

r \ • ' 

of mathematics, that reflects^- cleaj^ly this pcjin-^ "oT . 

Viet/, in' which growth is 'from the ^corji^rete to the - 



abst^aC^ from the s|)ecifi,c to the general. Major • 

emphasis is gi^erf to the exploration and progressive 

* • * * • ' 

refinement' of i'd^as associated with both number »and 



5se 'texts for grades * K - 3 were develoj)e4 



space^. \^ 
^ . Thes 

following the completion of fhe texts for grades k 6..^ , 
The dyn^^c^ nature" of SMSG permit'ted serio.\js 
i^econgid'eratj^on of' several crucial issues and resulted, 
in some jmadificat ion of . parlier ppints of «yiew. -The 
texts for gra^s K - '3 :^n'clude approaches to math- ^ 
ematics which appear to bfe premising as well as approa^ihes 
whose 'efficacy has been d 9<!&nst rat ed * through classroom*^ 
use. *^ ^ ^ ^ ' ^ ' , ' 

It is pot intended that this b.ooX be r^arded-as 
the only definitive way of introducing' good mathematics ^- 
to children at this level; Inst^ad^, it Should ie '* 
thought of as 'a sample of the kind of imprcfved curri- 
culum that we need and as a source of suggestions -for 
ihe authors of cqmrnercial textbooks.* It i^ sincei*ely^ 
hoped that this and other texts prepared by SMSG wii:^ 
lead the way toward inspiring a mo^e meaningful teaching • 
of Mathematic's , the Queen and Servant of the Sciences. 
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A ' mathematics pi^ogram begins in j^he kindergarten . • 

^ The' development of matriematical^ ideas-'' jjj^ Books 
K.- 3 i^^ b^sed Tq^^the >?nest part upon appropriate exper- 
iences with *s'ets. o'lLjjhysical objects.. This development 
several distinct but^related 'aspects. 

1. SetrS of physical obj.ec;ts are observed, described, 
and manipulated. Sets -of objects a^e compared 
with each other and are ordered. Sets of, objects • 
* are joined to other sets of objects. Sets of 
objects are removed from other sets of objects. 
^ Sets of objects are partitioned. Oral descriptions 
• ^ accompany all such manipulations. 

2*. Whole numbers are' associated with sets "and set 

manipulations. Each whole number reflects. a p.rop- 
^ erty common to a particular class of sets. 
Opera tibn^ on vhole numbers --addition, ^ublira^tlbn, 
multiplication, and dl^ision--are associated with" 
particular eet manipulations and representations. • 
Properties of opei^atlons on whole numb^s are • 
developed from properties of sets. * 

3. Geometric ideas a;:'e developed in- relation t6 sets 
• of. points. Familiar geometric f igures-rrecijangles, 
^ squares, triangles, circles--are interpVeted as 
particular sets of" poiri-fs. Whole numbers are used 
to 'describe speo-ific .points on a 'line, lejading to 
the "numb*er line", and to describe points* i^ a 



i^The set of whole numlrea:*s is reinterpreted as 
subset of the sjst of rational numbers. - For example, 
the whole number 2.^ • is reinterpreted as the rational 

number that may be named X>y fractions such as 

' 2 ' k 6 8 



• An informal, intuitive foundation for the develop-' 
ment of th€fse mathenfetical ideas begins at '"ground 
level" . in the kindergarten whereVer one exists *within * 
the school organiz^atixDii/ or in*the first grade if 
kindergarten does not exist. 

'W^ have good* reason' to believe that children • 
will bp interested in, and will profit frbm, these - 
'foundation ^perienbes which emphasize activities jwith * 
physical ^-objects from the child"* s immediate environment. 
Your guidanc€^ in ^ these experiences will make a sig- ' ' • 
nif leant contribution to the develCpmerjt^of 'mathema'tical 
ideas among the children in your class. 
All these new words in the kindergarten ? ■ 

Most .kindergarten children are rapidj.y' and eagerly 
adding new words to their vocabulary. 'As their teachers, 
we are on the alert to see that these words are in- 
troduced in a meaningful situation, yet as^ naturally. ^ 
and normally as possible. Many children ^ome to school ^ 
.using the word "littler" and we^try.to capitalize* on \ ' 
the si taxations whereby we can. subst*L«tpte the words, 
"smaller*" or "smallest". They , can get "in back of" ' ^ • 
someone or something but '^behind" mUst,,be taught to 
man^ children. ''They begin to enjoy the ;Vkri»ous meanings 
one word m^y have as it is used in different situations- * 
One 'little girl proudly announced that jbhe dentist had put 
•a "cap"* on one tooth. Thpre was an immediate- response 
of. "Laurie,* you wear a cap on your head^." ^^cap i§' 
what you put on the top of a -pop bottle," "A cap- is what 
you shooi-^n a cap-»gun." ^ ^ , ^ ^ ' 

'• Mathematical vocabulary can -beUaught in the same 
calm, mattei' oS^fact manner.. Just as we are alert to* 
^ke .or use situations to develop) other vocabulary we 
can b'e^ alert to, makfe^or use siiiuations to develop^^ 
mathematical vocabulary. Instead of alwajfcs saying ^ 
something like, "Will Sue, Paul, and "Ruth come and 'sit 
with the people at Ifhi^ table", remember often tp &ay, 
"Will Sue, Paul, and -Imh ^join the people at this stable." 
"Ye^, Jack, you* may"" join the children playing on the 
ijig* blocks.*', instead of, '"You may play with the children 
on the , big blocks."^ You might ask a child to remove the 



scissors from the table instead of asking her to put 
away th^ scissors, and the children remaining at 'the 
• tables might be asked to get^ their restilig' rugs.*" # 

Malihematical concepts are' of prime in\portance. . 
Special vocabulary carefully used to e^cpress these 
ideas becomes a part of the children ''s vocabulary's 
they h^^r you use it ,f requently and correctly, -and 
as ycu encoiifgage them*to' jnake it a part- of their speech. 
However, th^' ideas are much -mj^re impprtant^'than the 
unique \^ca"Sulary, ajid if some children are unable to 
'use this vocabulary, let them express the ideas "in words^ 
that can have some meaning for theai. 

\\ - ' ■ ' ■ 

Ne books for piApils l ^ \V 

' ^ "Where are"^e pu^ii -pages?" "^"hy don*t J^ou include 
examples of busy work for duplicating?" "Isn^t this 
material too eas^ for the kinderga^en?" 

^ , These .questions may be among tjnose you may ask. 
No workbooks or duplicating pages '-have been included 

In this material.* "Mathematical ideas develop slowly 

"If 

and can ,be d&veloped and understqfod most easily through 
activities;'' that cail for thought |\;1 manipulation of 
concrete . obj eets and Vnose ^Jlc^iy/ities that make children, 
aware of mathematics in their everyday lives. 

Hy meaningful manipulat.|0n /of concrete objects, 
children become active participants and not merely 
passive watchers or listeners. Their ^^t tent ion is 
aroused by the use of nfaterials near, and dear to 'them. 
The game -approach catches the interest' and enthusiasm 
of all the children regardless o!* their intellectual 
level. It seems to be of special aid to the more 
immature* child and ar challenge to the m9re able child , - 
in discovering /other relationships new to him.. Playing 
is the serious/ work of jbhe child at this age I . 



The^ experiences provided by workbooks and/or ^ 
wp^rksheets, too often make little contributior** to effective 
learning experiences. Too many dhildren become preoccu- 
pied vith the mechanics of finding^and marking the right 
pictui^e or drawings- wh^n the hand' and eye coordination 
necessary for this type of activity, is not ,^yet adequately • 
developed for them. ^Furthermore, the corjcepts' the^ 
children need to understand 'are difficult to convey ^ ^ 
in .pictures .^>ecaus^ H:hV lilctures do not permit the , 
movement of the objects shown. Action is a^keywo2:d for 
children. The •active manipulation of objects makes a ; " 
moTef lasting^ isapression and coutrlbutes l^o a deeper 
understanding of the ideas' under study ^- 
\ ' ' ' 

When do we start ? " How , do we proceed ? 

Children, t'heir activities, interests, and t'^e 
possessions which they bring 'tp s,cho01 provide an • ' 
•ideal starting point for a gradual development of tht 
mathematical concepts and mathematical Vocabulary in 
the kindergarten program. Early in the year the inciden- 
tal daily conversations Eindt activities that are closely ' 
connected with mathematics help children to become aware . 
of mathematical ideas and' tvocabulary . By the second 
semester, or maybe earlier for your child»ren^ a def- 
inite time (two or three times a week) carx be used when 
the focus is on mathematics^. It is st this time that 
the specific suggestions made in 'this book are intended 
fdr your use. You must decide for ypurself when to 
begin using this material; s^nce yc^^jare .the only on^e • 
who really knows your'' children ahd their, levels' of _ . '^^^ 
maturity. Thes<^ suggestions shc^d bfe^'considered only^ 
as a starting point. • You will have ma)iy excellent ideas ^ 
of 'jrour Gwn.tha-t will Have mes^ning i^nd inte^jsJ to your 
own. Children in their particular situation. , - 

When yoju feel that your children a^e secure and 
pomfortab-le in the school situation, wh^n their, attention 
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•^pan hasolengtherne'd/' and'^Wen they ar6 ready for "new. 
worlds, to .con'quer , it then time to sfet aside 
a, period 1?wa or three days a week When the focus of 
attention is on soin^ mathematical concept. It will 

' ^ , r ' * • . , * r • 

be m^st advantageous .to'^have an over -all view of all ' 

*■■■•'•*"''*''"*, --«• . '^j^ » . t 

*the material jthatT is fo TJ'e&re rented so that you may 
be alert to 'use tfe as oppoirtunil^es arise -during the " ^ 
day-tby-day kindergarten program..- - . r * C 

You may find- that 'a week*s work mijght go as fdllows: 

Monday: ^peak* about the -^^sets" and the "members of the 
' • ^ s^t" tile -children bring* 'for "sharing time"\ 

Tuesday: Use tlae fir?t activity iif Section 1. 

(Focus entirely on the mathematical , concept.) 

Wednesday: The 'second activity in the chapter on the 
3 '^member of a sert^ which uses a story -might be ^ 

used at the ^tory time and for a few minutes 
. after. 

Thurfday: No parti-cular attention to mathematics. 

^Fridayy Third activity in Section .1 which uses the 

. -^ets-of toys ir\ the i;oom. (tocu^ op mathemati- 
cal concepts.) * • 



^ -Howe^r, these materials do not nc*ed to Xollow each 
other idea by idea. For example, on Tuesday you may, 
use an activity from Section' 5 to further the concept 
of joining; on Wednesday 'it may^ain and you may wish 
to use -the^ activity on con^arison of lengths of ^ ' 
brellas as suggested^ in Section 6; and on Thursday 
or Friday a geometry activity from Section ^ 2 or 8 
may seem most meanin'gfui for ihe focus of -attention . • 
However^ when working with, each concept it will be 
necessary^ to progress in an orderly fashion so that the \ 
new ideas can be built upon concepts^ already understood 
by the. children. (The child must have a .good under- 
standing of set an^ member of the set before the idea 
of subset and the ^removal of a subset can be Introduced.) 



:n^r 



, Later in the yejar^ it Y^i- ^® possible use some 

ofv^the suggestions given in Section 8, Usin^ Geometric ^ 

Figures for Directions and Games, in connection with 

Mother activities. ^ Then these suggestions jieecl riot be 

the center of focus but can be used to add interest - 

and variety to the emotivity while at the-^ame time, 

strengthening the geometrical concept: for e:fcitople,^ ' 

the first activity in the section whereby geometric 

figures are used to designate the seatilig,*arrangement 

when preparing for an actdvity other than mathematics, 
' • * 

As you read the material in tlie; Commentary, you will 
W aware that daily ypu can find or make opportunities 
to Introduce .easily and normally new ideas 'and new^ 
vocabulary. Those which already have been introduced 
are reinforced by using them in different situa- 
tions. » ^ 

On "Sharing Day" children come'io with setis: ^ 
sets of little Trars, b;poks, dolls, bow and arrows, etcl 
It can be very easy to comment On "the set" that Bill 
brought and to ask questions about the various "members" • 
of the set without particularly dwelliilig on the vpoabulioy 

During rhythni time, ^two leaSers may/' choose members 
for their trains and we then discover that one train 
ha& more members thSin the other, or fewer members 
than the* other, or as many members as the^ other % 

Daily there are many opfortimities to use mathematics ^ 
• during the work periods t "Are there as many playing with 
the big blocks *as can be playing* there at one time?" . ^ 
"is; there a s^iace tor me at the.reasel^" "Is there one . 
ra^re saw *that Tom can usef^ "How many colors of ^ing^r 
pai»t-aay I u6e <>n my -paper:?^ These /and- many s im ila ^x 
questions arise .constantly^ ^ . - ' 

• Checking on a one-to-one correspondence is a: vei% 
real situation durilfig lunch time evej:y,<^ay, as it alway^i 
is vhen anything is distributed ^ to ther class, / Is; 
there a gla^s of milk for ev<^ry •chj.ia'? l^^liiere a child 
for each glass pl^milk? 



We can; ask another ^roup, to j^n. our c^ass to s^^ a 
']&ippet shoj^"6r enjoy a flute conceVt given by one of- 
the kindergarten mothers. We might Join »tV^e other class 
they gof'to the auditorium to see a program* ^ 

Ifev,eloping >. chil'9ren' s imagination ^ * 

Helpfng^a child* tiD* develop hi-s imagination is a k 
daily, on -going activity in 'the, kindeirg&ften. Tou ^ . 
use it to, add interest^ and^zest to hi s^ daily life- 

and* to hel|) liim enlarge, upon his vocabulary so that he 
has understanding of tJ^e vWorj3s he hears and takes this 
tinders^andiijg to his formal reading in the first grade; 
This imagination also Splays an important part in the 
child's ability. to understand mathematical concepts and 

idea^. ""AS we want- him to* think of the n\iaiber three as ' 

• * ♦ 

thfirt •'number common to a3JL sets* having three members, he 

must be able to imagine many, many sets containing three 

A t * 

members each^ -^ind many different types of sets (three 
pieces of candy; three boys; a boy, a dog, and ^ fisji- . 
ing polej, a father, a mother, and a child; etc.) in many 
places and under many circumstajices. As he later works 
'With a set of points, he will need imagination to "see^' 
these sets of points and he will need it to be able to 
'"see" a line going on and>4P* *' ^ 

Enlarging and developing this imagination can be , , 
a source of great pleasure to both the children-and - 
th^xr teacher and can do much to add warmth and real 
groupL^ f ejgling to the class Situation. We all need' to 
.remain alert to take a(^ van tags- of- situations (or make 
'these situations) that. will provide thife growth in 
iSnagination. J ^ ' ' " - 



^^b 



' Ob.jects children might bring^ f i^om home for " Sharing Time 

A young child Is ^ager to explore and to learn 
more about his environment. The things he brings to 
school to "share" with the others often poin"^ out some * 
of his special interests. 
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' Objects that are brought in by the ' varioi:is children'- 
range from^olls, balls^ bats^ puzzlesy books, stuffed* 
animals, ceramic animals; paper dolls , purses, rodk^ts, 
trains, trucks, nurses* kit^, doctors/ kits, guns/ , 
catchers* mitts, 'tn^ps, rings, plastic ^cowboy 5, Ind\ans;, 
j and dinosaurs x-o rusty nails and old tin cand'» Some- 
I thing o>f interest 4^n be and must be' found in each thing 



I' a chil'd brings. The rusi:y nail can lead to an interest- 
Lscussion on the likenesses and differences between 



) ^ mg ai£ 

' .that nail and a new nail of similar size J^rought from^ 
- the workbench in th^ room'. The old- tin can can be 
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discussed as 'to s'^e^ si>ape, and Vise, and^ might lead 
to a^iscussion and bjci experi^^^^.t to see whether or not • 
it will hold as mu<^i, more than, or less than r 
another coi^ainer th^t is being used in the roojj-. 

Since the^e -"sharing tirne" objects are'^often of - 
much ir.terest to all the children, th^y can sometimes 

c 

:be •ased. to prj^vide^the center of focus fot mathematics 
for the day.*' A new coat might well lead to a discussion 
. of the heights of the children. "Is there another 
>^child in the room who i-s as tall as Jl^i so that Vffe, 
^ ' too, mi^ht be able to wear the new coat?" x "Can you 
^ liame Sny children who would be too tali to wear the 
^ coat comfortably^" "Are there any who are not xall • 
enough po wear it?" ^ 

"Larry has brought ef'set 6f hordes and Lynn a set 
* o of cowboys* Is therfe a horse -for each cowboy? What 
can we do- to find the' answer? Yes^ let^s have^ Larry 
and Lynn pair the members of their sets so -that we can 
'all see and knOw'the ^answ^r.^ / - 

Sometimes your planned^ activity for the day will ^ 
: ' need to' be postponed in order to make itoeSiate use of 
these items that have some special ^interest <i:o the 
children; V/henever they relate to' thfe concepts .we a^-e 
trying to develop, ir^e them and wait to use your pre- 
pared material another day. In working with the mathe- 
me^tics jgirogram, as in every o^her phase of the kinder- 
garten wor.k, ve must be alert to take, advantage of 
every learning's ituation as it arises-. > 



Mathematical B^kgroundi 

Sets * A set is. simply a collection 'of things. The 

things belonging to set are called -its members . A , 

set may <^ef ined by some property common to its 
i ' - ' 

member,s (the? set of all books on this shelf; the set 

of all children im this room). Sets may also consist • ^ 
of quite liri'elated; objects and may be defined by 
"Simply lifting thep.r members, as in 'the set whose mem- 
bers are|a certain .boy, a certain book, and the mCon. 

It is possible for a set to -have only one member.. 
For- exam|)le, the ^et-vhose only member is the teacher 
' of the class, 02: the clock on the wall, ox the class- 
room piai]o. There is also one special set called the 
empty set, which by definition has 'no members at all. 
For example, the set of air elephants in the clfissroom 
is th^ empty set. 

• * > 

One set -is a sub get of ano-^her if evei^y member of the 

first s^t is also a ra^ember of the seconds Thiis, the V - 
set of girls ±xi a classroom is a subset^ of the set of , ' 
children in that classroom; and the se^of all tricycles 
is a subset of the set of all £toys*. There are two ^tricky 
speciar cases of the definition of subset. First, * 
any given aet is a gubset of itself (becaiase it fits 
the' definition of subset; every member of a given set"^" 
is also a member of that set'.). Second, the empty set 
is a subset of every set , beca\lse all the members' of 
the empty set (There aren*l5 anyl) beljgyig to that given- 
set. ' • , ' 

CoWiarison of Sets; Number^. We can compare two 
setslbfrnairin^tiiQ' members of lone set with those o^' : ' 
the other. Exalnple: ^/ ' . 
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First/set' 



*■ 




O 

o 
d 



> Second set 



In thia example there. are members of the fir§rt set 
left unpaired with membei's of the second set, so the first 
. se't has more members than the second (and henpe the^ - 
' second has fewer members- than the first).. 

toen such a pairing process "comes oirb even", so * *y 
' that 'there are no members left over in e'ither of the 
two sets, we say that the two sets have been placed in 
one -1y^" One corresporidince and that tn^ are equivalent » * 

When two sets are equivalent ve say that they have 
the same nuhber of elements* Thfe number of elements ii^i 
a get is the. property shared by all sets equivalent . - 
to it* Thus, foui* Is the property of all sets equivalent 

' to " ' ' -^^^ 



In 
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or to: 





We see from -dbhe pictures above that the set of -cats is . ^ 
equivalent to the set of turtles — it is easy to set up 
a one-to-one correspondence between these sets't However,' 
, these t^o 'sets 'are not equal, A set of ckts is a very " 
' differerft thi^ from a set of turtles. The number *of 
;cats is equal (not^ erqyiivalent)' to ^he number of turtles. • 

^When orxp set .has more member^ than another, ve say 

that th^jaumber oC members in the fifat- set, is greater ' *" 

r" ' ^' ' • , * ' >^ 

tha«' the, number of members in the second (aad hence, 

*< * " ^1 . * ~ *^ 

of course, th%t* the number of members in the second ^J 

s^t is less^tU.an the number of jnembers in the first) . ' 

'Thus" the ideas of more than and ^i'ewer than for. sets 
lead to the idB^g^f greater^ tHan ar^ lesq, than- >f or 
numbers, ,The relatior^^qf fewer than (or more than ) 
pernrit^ i|s*to rank <§c order several sets of^^^iffer^nt 
numbers' of members., the' set with th^ fewest 'member^ * 

«'*^^-iHg- first, t'he^' s.et wi-wi.the next-fewest c6ming<^next^J* 
and so on, the set wjlth the most members coming 'last 
in- order , ' ' ^ . ^ ^ ^ j . 




Joirring and remoying aetsj . ^ s^d take a set and join 
*to it a second set means tp form a new set^whoge meifiTsfij^ 
B^e all those "of the 'first *set^ together, y^ith^ all .those 
of the second, ^his new set ij^alled the union of the' 
two given sets, - 



i 
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Example: 



First set: 
Second 
Union 

0 



set; 
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a, % c • 
V> q 

a, b, c, i), 
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' '/In this exati^le, ' the first '^et'and the second Set ^happen ^, ^ f*-'" 

to *be', disjoint ^ ^.tha't is, these T^/cTTets, havd no members _ . - 



^ in coimnon. *When tKis happens, ihe number, of members ^ir^ . - ' . 
the first set ^lus the -jj^imber ^^etobers in .the ' second ^ \ V^^' 

^leir unior\j' so, we^*-^"^ i 



nber ^^me 

set is the' nurriber -of membersj<^P|ie 

get tl^e addition fact | - A /• '* 



'1 



Thus, the joining o1^. disjoint sets serves a*^ an .^i>roach 
t4D 'the adding of numbers. ' • ^ > ' ^ 

^ , In the same way, r^oving from a given set onfe^(j.f ' . 'j*^ . 

^ its^ sublets serves ^as ah ap^roach^to subtraction.f 

For exanE|^e;i ' ' / 



'4 . 



5 > ' 



Given set: ^ a, b, c, p> q 
^Subset removed: P><*?|^^ 
Remaining set: a,,b, 6 



* 'The number of iqembers in the. given set minus the number "' 

• of memberis in the subset removed is the number of - 
s . • \ • • . . H 

member^, jfti the set that -remains . ^ 

•V. \ 

In thi> illustration,^ the corresponding subtraqtion ^ 
'^"^^ ' fact is ^ " • - ' * ' T 

^- • ... • • - .5-2 = 3. , . 

^You are ,<!reminded that set^" are joined 'Vh^le numbers, 

• are added ; a subset' of a set may be removed, vhil^ "numbers 

* * are subtracted . The members of 'sets a?% ne^r^^fetfe^. 

nor subtracted. The^^operations* addition and subtrac'tion 
apply only to numbers; not ^o set's. *' o , 



Geometric Figure^. To lea<^ children to tec/^^r^isze ^ . * 
•very simple geometr;L"c figures, show them;some^ct)(t-ou1w^ ^^'^V'" 



models lik^ these: 
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Point out that each model, which has been cut out of 
cardboard, has been outlined ^with a heavy black mark. 
-This outline, referred to^ as th^e^ge /'"border, or. 
boundary ; determines the shafefe- and'i^ called a geometric 
curve. The " more; comfon georrlbt^ic sh^s used here are * 
^ 1;riangular, rectangular, 'and! circular;. 

* " - .1 * . * 

Only ' the e^e, border, or boun<^ary rej^-esents the . 

triangle , ^the z^ectangle, or the circle . A simple, ' ' 
* yet sat^sfac^tpry^ model 'of each 'may'be. constructed from 

wire-, a ^ipe-\^leaner, a s-tarclTed string, or similar 

Kiaterial, Suci\ a model should keep. children from 
, including the irt^ide wlien talkin'fe about a ;triangle, 

a rectangle, or aXoircle. Tiiese represent models made 



out of wires 



• *3 





V - Models ^such as these help childiien to see that a circle 
is round or smoot\ily' curved, while a 'triangle has^"3 
straight sides afnd 15^) corners , and a rectangle has;* 
h sides and K corners. 

Another distinotion we try to convey is that o * 
^iz^e : when it *is lhat bne circle is larger than 
* or smaller than another, \ when one side of a triangle or 
rectangle is longer than pr' shorter than Another, when 
one, Side _of a triangle or \rectangle is longer than or 
shorter than anther, et\;.\ Recognizing objects as 
being the same in siz^ or\ iW length (jemands closei; 
discrirain^-t^ion and csoraes .l^ter . ; ' • 



\ 
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It .is- convenient at times to locate pointy accor^- * 
%\ ing^ to vheth'er they are inside , oUtslde , or. on the 

^iahgle', the rectangle, XJiftiie circle, The us'^^Df |pfee. 

wofds. inside -and o\jtside*instead of interior and ex- ' 
'* terior'has bee'n jTpuKd helpfdl in top cMng children ^ • 



this. idea. 




Look again .at, the tri«angular shaped "mSdel^ 




When we "think oT the triangl"fe together -with the ir;side, 
ve have* triangular region ^. More generally, a'boundary 
together with' ijt)s winter iqr forms a r'egion . 'Here' is 
shown <® " l^e^tanpilar-^re^i-oL""^^^^ circular region • 
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fchapter 1 
SETS 



> 

Objectives J Tfo develop the concept of set and 4^e us^ 
of sex terminology, including the idea 
• ^ that a s^t may have only. one ttjember#or 
even no^ members at all.^ ^ 

.Set concepts- can be effecxively developed when the 
vocabulary is Hised incidentally (but reasonably natur- ■ 
eGLlyl) throv^hout ^e school day* informal situations 
cJccur where referenc;e cjan be made to particuleur sets 
of objects and their members. FDr example, "Billy,- 
please pwt your set of blocks away* Children^ \/ill ^ . 
those of you who, have 'blodcs that belong to Billy's 
*set, put them back;" Mi^ael "lines up" with the set 
'Of boy's because h§ belongs there or is^a member of 
that' group. As the school year progresses, set descrip- 
tions should become more escplicft.' Instead' 'of referring 
,tQ the set of, blocks in general, you may want to refer 
to the set of small blocks on the bottom shelf* The 
need for more exact descriptions may *be better under- 

r • * * • 

'stood fprom-the followilag example: If a chilcl is asked 
to bring you the set qf red pencils on your tiesk, a 

^ specific set o^ pencils is identified f If asked to 
bring simply a set of red pencil's , he-tnay return with • 

'any set of red pencils whiQh fi^* collects' in the room. 

As sets are introduced, the terns* member and mem- 



bers of a set may come^ naturally, into the^^yersation; 
e*g'., "I^ have a new^et of^ zoo animals for the' room. 
Jeanne, can you name all the members of thi^a set?" 
"Bruce, you brought an interesting set of anijnals. today. 
A& you. talk about it, will you^hold up the members of 
your set one at a time so that^ we may see- each' animal • 
as you t^ll us about it? "You. have already made many 
■new friends in the .set 'of children *in our room* Bill, 

can ypu name all 'the members in pur $et?" , ^ 

'15 ' , V • ^ 



After; ^set and member ha,v^ been useSi '-informally, for 

a pa:iod of* tilae, children may* be led 'naturally to the* 

idea that*" a set may^have only-^ne member or evep no» 

member at all.* .AJ familiar example- of a o^e i^emben ^et 

is the sjBt qX pianos in ttie "room (or the spt of't^eacher 

^* ' ' i • 

o^the class, or the set ^of clocks- on*. the wallj^-or th^ 

set^of classroom America'n flagb). As f6r sets with 

no members, make reference to '/such "ginusing" satflT as 

the set of elephants in the rAom or the set of lions ^ 

at 'the store." Also, you may refer to sets such a"s the' 

.set of crayons ia a crayon coFC^ainer v;h"en theref are no 

crayons in the box, ^ 

DelilJerately, we'hav^ used the w6rd "set" .almost 
to the exclusion of other ;;ord%, such 'as group, 
bunch, 4:611ecti0R,- , etc* Thi^ has been done to illus-' 

^rate the wi^e -variety of sil>uat^ns to which the 
•^rm can be -applied, RoWever; do' not ytbnclude that 

-it vas Qur intention to suggest ftiat words such* as 
groups, bunches, etc., not be iSsed. Thejr, should be 
usl9 "when it is natural to do so. * 

Also, we encourage you to bring' in^i^e use of terms 
^ « * *^ ^ *. _ ' 

naturally. Just because we sugge.st, "Will the set ' 

/ V * * * 

of boy? in. our class stand?", don*t think yoQ should * 
always th-is/ Sometimes it- 15 best to say, 
'•'•Will the 'boys stand?" Tn brief, you can try; so l?ard 
to *use these t'enns in so many activities t^)at they 'may 
bep'ome too artificial. 

Vocabulary : ^t^ collection, meniJ)er^$et with *otie 

member, set with no members (empty set)'. 

Materials : A, variety of materials., such as: /bgoks, 
' ^ . cara/tnj^ks, bj.qcks, pencils, crelyons, 
' . shegts of paper, paint brushes, scissors, 
gajn^'boxes, puzzles, beads; paper clips, ~ 
pegs ,**balls, -play house furnishings, etc. 



»A yariety of materials to be used on mag- 
^ * netic or flannel boards: stars, ^^^^^s^ 

' . slJbrybook characters, ^models of circular, 
triangular,^ 'and rectangular regions. 

Magazine pictures: family, automobiles, 
. , •* telephones, -clothing, food, toys,' planes, 
' trains, ai^d any other appropriate illus- 
trations of collections of objects. 

Story book about a family and others for 
making set .references. 



Activities to help develop concepts ;' ^ 

^ ^ / 

Set^ ' Since the childr^^ are familiar with the ' 

playhouse in' the classroom, materials from it may lie • 

used for early discussion of sets of o\)jects. In ^ 

particular, the set^ of dishes may be most meaningful. 

Place thf'' playhouse table and chair ^.n front of the 

children. -^Havg a, set of dishes,' a set of silverware, 

and a set of glasses or cups available. These questions 

can be used as a guide:' 

Which' of you have helped to get the table 
ready for dinner? ^ ' , , 

V/hat do you put on 'the ta"ble? (Plates, 
glgpsse's^ silverware, 'etc.) 
Let^s pretend that we're going to have • 
• • dinner and need to get our table ready.:* 
^« - Jim, will you put the plates on 'pur table? 

Is this^late ( indicate^ plate) a member i 
of our set of dishe^s on the. table? (Yes.) 

John, ^hat would you like to put on the 
table for us? (Possibly the silverv;are.) 

Ask if a particular knife or fork or spoon is a member ^ 
or the silverware. ' / • *' 
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Julie, what set do we still need to put, 
oft the, table? *( Glasses.) W;^^l you please ^ 
put a- set of glasses pn th^ ta^le? ^ 

* 

Now, pur table ready for dinner? 
(Yes.) 

.Let's have some j)eople dome to eat the 
dinner. Can' we call this a set too? (Yes.) 

Name four children to be those who go to^eat at 
the table. Ask if the other children are members of 
the set named to eat.. ' ^ • * 

Danish the discussion by identification of other 
* t * 
6et^-»in the playhouse, ^ at home, etc. 



Members of ^a set . Select a story about a family 
and^r^^d this to the class. Some suggestions are 
listed below: 

Flaok, Marjorie, The Story of fing 
McCloskeyi, Robert, A Day gn Maine 

Make Way for Ducklings ~ 
Blueberri^^ for Sal - 
. Ward, Lynd, The Biggest Bear 
Zion, Gene, The Plant Sitter 
(Traditional), Goldilocks and the Three Bears ^ 
^ ^- . Little Red Riding-'Hood ^ ^ 

' Cinderella * 

' After reading the story, have' the children identify 

various set6 described in the story. Further aj^tention 

can be focused upon the things that are jiiembers of. each 

set. The sets may range from thfe set of buildings on 

a particular street to the set of people or animals 

about whom^the story ^'k written. Draw the discussion 

* < « • 

to a particular ^group of ^leople or animals in the storyv. 

Make reference to thi^ group with the following question 

or statementsj " • ; ' • 

' ''. 

. --IS . ■ • 
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^ Xoday we read a story about a family. 
The family wfis a gtoup of people (animals 
etc.)' Is that a set? (Yes.) 

.Who w^r^^he membei^s of this set? 
(Members of .the set should be 'listed.)^ , 
Yes; all of these are memberaro^ the set 

•of, people in. our story. ' 
We say that each person or thing tlfet 

.belongs in the ''•set is a member of the set. 
You children are members of our class. 
You belong to the .set of children in our 
room. You are also members of the set of 
children who come to our school. 



We have many sets of toys ^ in oxlt room. 
'Let*s look at the toys and^name the sets 
we ean see from where we sir. (Wheeled 
toys, boats, dolls, blocks, puzzles, 
Lincoln logs, etc.) 

Michael, will you show us your favorite 
set of toys? (Boats.) The boats are fun 
! aren^t they? Will you 'put all the members 

u I- 

of the seo of boats on one of the tables? 

Martha, what Is yoiir favorite set- of toys? 
(Dolls,) Will you put all th^ members of 
the set of - dolls on another table? 

• Did Michael find all the members of hia 
,^ set? (Depends on what he did.} • - 

Did Martha find all the memb^^s of^her 
.set?. (Depends on what she 4id.) 

Talk further about the sets previously discussed, . 
identifying the members of these sets (e.g., the set 
of fishes in the playhousej^-each plate, each cup, 
and each saucer, etc., is a member of this set). Then, 
ask if the table is ^ member of the set .of dishes. 



Point out that some ' bhing s are not members of some sete. 
For instance, the "books are not members of the set of 
paint brushes. Steve is not a member of the set of 
girls-; the trucks axe* not members of the set of ^blocks, 



' ^i'^h a single ' member . * ^'i 

w 

Te^sV let*,s have ail the girls wearing red 
dresses stand. (Con^inue vi^h a variety 
of set descriptions. The xeach^ should 
be seated. ) 

Ilbw will the set -of boys' stand?' (Be seatt^d.) 
Sez or girls stand? (3e seated.) Set 

/Of teachers stand.?* (Heactipns* at this 
, ' point s'hould appearVrom the class.) 

• Yes, I am the only member of the set of 
teachers' in this roonT (assuming that ^ ^ 
there is not more than one teacher) . 
Can you think-of any otVier sets in our. room< 
with just one member? '(The se^^of pianos, V 
the set of teacher' s ^desks, the.s'et of 
clocks, ^etc.) •• ^ „ \ 

Sets can have more thari o'Vie meidber, such 
as the set of children in our, room. Sets* 
can also have just one member * • We call" 
this a seti ' with a single member . Is th« 
* ' se1: of record players in our room a set 

with a 'Single member?^ CYe^.) / 

Discus*^ other sets which hav^ a sir^gle member. 
Such as: , the set of swimming pools at a particular 
city park; the set of princip^s at your school. 



Sets yith xio members :' the empty set * On the 
•day of "rfiis discussion the ^teacher might '^ear a piece . 
of ciothir\g containing at least ''oB^^pocket. It should 
be, empty; (The children vili search, this pocket for 

set of things.) Before the ^'activity, select a.s ^ ' 
"secret helpers" at least three children who have * 
j^lothing vith pockets. Place some small ob^Jects in 
a pocket of each child* s ♦clothing. Tell them tha:t they 
vill be asked to emp!:y their, pockets when the game 
, begins. After the class is together, call the "helpers' 
up, one at a time. Inform the childrenAhat the 
pockets contain surpris^e sets and ask them to describe 
the set as it is placed cn the table. The following 
may be* helpful: 

Bruce, will you please empty your pc^kelj^'T^ 
for us? > ' ' 
^ Let*s look at the things Bruce had in his 
pocket, v/hat are the members of this set? 
(Paper clips, jacks, beads, etc.) 

Repeat the above f^r each child* previously chosen. 
Mak^ it amusing and fun JPor the ^children by using the 
figarae*idea. After each child has emptied his'pbcket, 
select orie child to come up and empty the teacher's 
pocket . ' ^'^"^N.,..-::-^ 

What are^the nembers of the set of things., 
I ' ' in my pocket? .(No members. 0 

» > ^ You mean my poQket is em|>tyl There is 
nothing in it. This helps us to think 
' about the se1: with no members. We call 

it the* empty set . ' * ' ' 

See if children can suggest, other examples of the set 
with no members, but do not be concerned at this time 
if the idea needs further development. 
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The l^llowing activity may be used as a vaA^tfon- 
of the previous one. Whereas the fi::st procedure actually 
iavolved the removal of the sets from^the pockets, the- ^ 
following is a game of "pretend" . ' :> 

Before the class period, prepare four boxes instead 
of pockets . Select three children and tell them. that 
each, is to pretend that the things in the box given 
him were things that came out oi*>his pockets-last night. 
The f(^rth box .is empty, representing the teacher^s 

We are going to pretend thsf^ each of these 
boxes contains the things that Mary, Michael, 
Kathy, and. I removed from ^ur pockets l^st 
^ night. 

MaVy, show the class the set of things 
you Had in^your pocket, (e.'g. , doll shoe, 
penny, bobby pir], and ^TK^on.) What are 
the members of Mary!s set? (Class describes.) 



pock6t . 



Things found in' the other childrsn^*s boxes >are described 
, leF*^see 



in a-siSlar way. ^] 



Now, leF*"^ee the set of things I had in 
,my pocket last night. ^ 
Mark, describe the members of thisT s^^t. 
(Child finds teacher's box empty.)' 
You mean my po'cicet v^s ejip^^l I guess 
I had nothing in my pocket last nigh^ 



Observe sets of objects in the room and describe 
/ these using the terms; ^set, member, etc. (e.g*/> sets' 
■'. of chairs, tVDles, paint brushes, puzzles, eti^fc, 



Bally directions "are given for moving children from 
One activity to anotherj^for their participation. j.n 
some special activity, and for dismissal. Prom time 
tQ ti^e, refer to the group under consideration, e.g., 

Wi^ the set of girls wearing ribbonsiin * • 
. , their hair'please get their hands washed * 
• ^ " i"' , for lungh? - 

Will the. set of -boys wearing brc5wn shoes 
^ be the first to get ready to go to the 
library? 

.Will all^he girls who are f ive »years old 
/ ^ please get ready to go home? ■ * ^ 



/. 



The set of days in the week, the set of days we 
go to schcyol, the set of the weeks in the month, etc., 
may be mentioned from time to time as the calendar is 
use^. » . 



Initiate a ^class project of creating a science' 
table display. with collections of rocker, sea shells, 
leaves, butterflies, etc. 



Pjreparation for. work perfod: When selecting or^ 
assigning work activities, separate' the children accord- 
ing to^^sets..- (e.g., set of children who wish to / * 
paioit, etc.) Note: At a later dateUhis , experience « 
may be used for "pairing"' children with easels, pappr, 
_etc» 
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Prepare '.'surprise boxes" vhicb contain different 
objects. The children cAh ^sort these' objects into 
sets, and describe the sets. These boxes may be used^^ 
to develop other concepts in the futi^re; e.g. ^ boxes 
of buttons may contain several different colored buHi- 
tons. The children may st)rt these into sets of each , , 
color, sets of large buttons, set of small buttons, " 
'etc. 



Make perception cards using pictures from magazines. 
Show these to the class and have children describe the 
set of objects and name the members of each set. 
\ 

Children may enjdy making their own cards. 



Display wooden stan^-up figures in the. classroom and 
have children classify ^he objects; e.g., sets of farm 
animals, wild animals, community helpers, etc. 



" Read^ stories about ^ople, animals, thin^^s, etc., 
'and describe the sets and the members of 'the sets^> 
Also have children najne objects which are not In these 
sets. 



Some children m'ay wish to paint or draw , pictures 
Of sets 'and organize their own "Set Pictures" or "Set 
Scrapbook" . ^ * . 
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"What's Missing?" -Place sever suL sets of objects 
on a tabl\5-!»books, blocks, barsy and scissors. Ask 
a child to describe each set, 

Lori, can you describe these sets for me? . 
Yes, 'a set of books, a sfet ,of block^,^ etc.' 
* Jfow close your eyes while we remove one 
of the sets. (Remove the set of books.) 
Look at the table again,' Lor^. Can you 
tell us which set is* gone? 

J^iis game can be varied by selecting different 
object^ for each game, such as" ceramic ffgures, geometri 
figures. The class may also enjoy preparing the, sets 
and .directing the activity. 



Dramatize stories: set of characters',* members in 
the set; e.g.«r Three Billy Goats Gruff, Three, Bears- , 
Blueberries for Sal. ■ ■ ^ - 



Q: 
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^' 0 Chapter 2 
RECXNIZUJG geometric' FIGURES 



Ob,1ectlve ; To help children' to recqgniz^ geometric 

figures (circle, rectangle-, triangle, aijd * 
V squarej, ^ ^ ^ 

3 

' I. 

Vocabulary ; Circle^ recrtangle, tritngle, . square, 

figure, inside, xDutside,' -dn^side, 'edge. 

Materials : Geometric^igures (curves and* regions) 
/ ' made f^oi^ yire, starched string,- sandpaper, 
•colj^rufe^on paper^ and felt oi;^ flannel; 
oatmeal box tops,, rectangular and square 
box topi; triangle from rhythm instruments; 
rings; macaroni; fruit jar rings; plain^ round 
bracelets;^ 3*)pe^ yarn/ 




Children learn to recoj^^e the shapes of dejects 
about them, identifying tnose objects shaj)ed like ! 
triangles, rectangles, circles,' etc . They may become 
acquainted with these shapes by moving their finger 
around the edge of such objects a§ dominoes, chfeckers, 
coins, and cut-outs from cardboard and plywOod* 
^Thi-ough such activities, they be§in^o distinguish 
between the objects which have a feeling of rouriness ' 
and those which have cop^s^ The ob'^ject* whi(^> have / 
•Reorders also have sides,'' Children will be intere^te^ . 
in how many sides and how many corners these objects 
havew ^They disc9ver €hat an object having sides will 
always ^have more than two^ and it will have^ais mny ^ 
Sides as it ha^ corners. Children begin to- dissociate 
the idea of triangle with a 3-6ided obje^ct, circle 
with an ob;)ect that is round ^like a -coin^ and rectangle 
when the object has 1* sid6s and comers like a*doMno> 




AcJ^iviti^s are.desii^d to help children %o learn 
'to distinguish between a regipn, it§ boundary ' its. 



inside, and its outside. 



27, ^ 



. 36 



\ Activities tb help develop concepts of circle , . 
rectangle, triangle , and square . ' ' k 

You ca;i provide many informal opportunities in 
which c>aidren can di*stingui&h the relationships among 
geometric curves, regions, and solids. In genefal, , 
begin with familiar objects in the classr<5Dtia, such as 
• 'Balls,' blocks, boxes, <2ans,^etc., and discuss t^eir 
shapes. Gradually introduce the idea that the terms 
circle, rectangl^-, and triangle refer ^o the edges of 
th^se salids. * ' k | 

When a child looks for or^e of these curves, say, 
a Rectangle, he is most likely to find examples such 
as ^the base of a block, or a cupboard door. Each shows 
nol only a rectangle hxit also its inter'i-or. Again, 
— wi^each region dpphasize* that', it is the edge that is 
a rectangle. ' ^f: " 



' Use of regions . . Before school, place around the 
room several construction paper models of regioris-^ 
Wben the children are seated, hold up a jirculaj;, figure 

I want you to^see how quickly you can find 
" two figures that are shaped like Jthe one 

' I»m holding* They may^be the same size or 
'l''* ^^ey may be laisger or Imaller than this one 
* Jhey may* or may not be made of the'^same 
colored paper. 

. - e 

Do notr.mention that you are l^olding a circular 

^ ^ ^ 

figure. Som^ children may call this circular^; region 
'aVircle. At this 'point, do not make an* issue of this. 
However, ^merely refer to ^it as a circular shape, or a 
cut-ou t shaped like a circle. • . 
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Repeat the ^am^ using triangular and* rectangular, 
regions /^Haye many types of triangular regions -^-^ 
represented. * ♦ . 



Give t^e children seven colored paper regions of the*- 
same size to arrange in desigfis. Some will be delighted 
to find that if six are arranged in a ring, there wiir' 
be room to fit the seventh in the center. Som e chil>3ren 
will enjoy pasting colored disks of various sizes on 
l^heets of ^anila paper or newsprint to fonn*designs . 



Using geometric regions, ^tart various patterns on 
the flannel board, and have ^pupils continue them, e.g.. 




Form similar patterns using kindergarten -beads, iJiacaron^y^ 
straws, etc. ♦ ' ' . '* ' % { 



Cut various figures from colored ^ons true tio'h 
paper and have children paste them on a larger sheet t^o 
create^a pattern design. variety, these can be 

done on long rectangular pidbes of cpnstruction paper. 
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Curves. > On the magnetic or f lannel ^board, place . 
at -random models of circular, triangular a»d rectangular 
(including squares region*. (Do not crowd these 
models.) Include different sizes ^d colors. 





Watch what I choose from the board. When 
I stop, I will point to someone to come 
5 and take off—the one he thinks I should 
takQ next. 

Without another word, t4ke a circle^ another (Circle 
of a different color, and anothe^- circle of a* different 
size. Then point to a child to remove the next shape. 
If he doesn't pick another circle, ^a^, 

Ho, that is not what I would have taken 
next . ^ 

Jim, 6how us what you would have chosen. 
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. Pat the cut-outs tack. Again remove thos^^^^f 
f^. 1. , ^ ' different si2e^"|n^dlor and^.point to another child. 

, At no time call these figures- circles, Aftjer 6 few ^ 

' ^ such experiences, explain or let a child* explain what 

' ^ ^ *is happening to any child who -'has not yet figured it 

. , . ; wout f-or himself. If the ^^igures are called circles, ^ 

f;^^' ' « /agree but do not emphasize the word. The child doing 

^ ' * II n 

the explaining may say that they are all round *• 
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-'Then Xet one of the children pick out three model's 
circles tind point to a chj 
thinks would be chosen next. 



of circles tind point to a child to remove the model he 



At another time, use the samo^ cut-outs^id remove 
• the triangular models ' ^ 



At another time,, use the same cut-outs and^ Remove 
some members of the set of rectangtilar models. The 
set you remove may look like tliis: 




□ 



?romJ^fi^^et of rectanguSrtrt^wod^^, remove the set of 
squares. Ask hov^this subset is alike and' different 
. from the members of ihe set of rectangular piodels. 
(intviltively, children learn that squares arei a spe^glAl 
'kind rectangle. y - ' ^ 
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^ * Display models bf*^ circles / 'f^A'sk if anyone Knows 
the name of the figure* Supply the name^^if necessai^. 
Have children nia their fingers abound the edges of the 
models ♦ Ask the children if they can .find objects in 
'the room- that^ are "shaped like a circle". Ask if they 
"Can tell about 'objects outsider the classroom that are 
shaped like a"circS.e» ' ' 



. Similar activities can be planned using models 
for rectai!gles including^ special rectangles we call , 
squares, and triangles. Models for'rectangles can 
be made f rom' tagboard pi-^ture fi*ames, wire, or from 
starched string; when you wish to use these instead 
of regions. There will be many objects in the room 
that are%4'shaped like ^reetangles'\J Whenever possible, 
rj^inforce the idea that the term rectahgle refers to 
,.the edge-S of tlie ^ shape about which ve are talking. 



Triangles tian also be made from wire or from starched 
^"String. Also, triangles 'from the rhythm instruments* 
and the triangular shaped blocks from the set of blocks 
can be usec^ " 

On the magnetic or flannel board, place *many models 
of rex:tar)^es'' including' squares. Repeat the a'ctivity 
used on page * whereby the laodels are removed from 
• the board. • Introduce the square as "a special kind of 
recta^^le theft; v/e call a .square" » 



Use of solids . 0^ 'From ^ set^of rectangular shaped*' 
bbxes, have a child or children pick out all the sciuare 
boxes, 

Gall special attention to the squares that make up 
the tiled floor, (if your floor is tiled.) 



The geometric figures cut out of sandpaper help 
reinforce the "feel" of the shape for some children. 



In a bag, place- some solid geometric figures (square, 
re<Jtangular, triangiilar blocks dnd a wooden wheel). * 
Hold a, newspaper between a child's eyes and hantis. 
Ask him Vb reach in, pick out one object, feel it, and 
tell what shape it is. This same procedure may b^ changed 
by asking the child to feel for and pick out a designated 
shape. 



' Ii££ 2L regions%and solid's . Befqre 'the children 
come in, put- differ eh t sized circular^ rectangular, . and 
triangular figures (blocks, boxes, and circular, trian- 
gular, and rectangular felt regions, oaktag cut-outs, 
etc) around the room. When the children are seated, 
hold up a dircular figure. Have the children identify 
it. Give them t^icee ^minutes to see how many circular 
objects they can fl^id> Hold up another geometric shape 
-and proceed as before^. Continue until all three shapes 
are used. . . ' ^ v • ^ . 




^ Prom where fhey are seated, have the children vis- 
vially check tq see that the right shapes have been 
found each time. ' ^ - 




Put an object into a bag and describe* it as to 
.shape and use, (e^., It is circular in shape. It is 
hard, smooth, and rather /lat . Food is put on it.). 
After a child guesses what i^ in the bag> he may feel 
the object to determine whether or not he still thinks 
he has made a good guess. If he is not right, let 
another child guess and then feel the object. Some 
objects might be: a small block, a plate from a 
doilhouse, a small drum, a paper cup, a cracker, etc. 
Some children may be able to describe to the othej 
children the object or model that, is in the bag. The 
models could include some of the smaller tagboard and 
construction paper cut-outs, music triangle, etc. 



'I»m Thinkifig^Of . 

Vm thinking of something irvthis room. 
It is shaped like a triangle and is made ^ 
of wood. What is itX (A 'triangular shaped 
block . ) 

IJm thinking of something elsh that has 
three sides and t^hree comers' but this one 

ft 

is inade ol" metall What is it?' (The trianglg 
from c3\ir rhythm* instruments*) 

I'm thinking of something that is shaped 
like a 'rectangle* It is made of metal. 
What is it? (The tray of a» easel.) > 
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!I!o reinforce the concept that a rect^ingl^ is a • 
rectangle^^^regardless of the position in which it is ^ 
seen, use many, models of rectangular regions. -of vari<$us 
?size5-*«u}^ of oaktag or colored construction paper and 
' plStie in -different jositi^ns on the 'rug, floor, 6r 
Tsullet in board, e.g*7 , 




mm 



One by one, ask various child^^'i^o. find rectangle 
and place it-^oh the rug in front of -hiia.'>' 

' The figures that you cho*se were._put on the 
rug in justc/any position. 
- » Did it make any difference how they were 

place<^ or were' they, still all rectangles? ' 
Pick up your rectangle and put it down iri 
a different position. Do you still have 
a rectangle? ' . ' - 

^ov^ick up your rQ.ctangle and 'turn it 
over. Is it still a rectangle?? 

- - ■ 



The above pyocediire' iaiight be tjse^ for triangles.' 
Here agaia, it is important that many Sizes be used apd 
that they be pla,ced in various positions . y * 
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Reserve one section df the board for placing 
t 

these models. 



- Activities to develop concepts * of inside, outsfd^j 
and on.^ I4any activities must be provided whereby 
children, learn to distinguish and describe points or 
locations according to whether they are inside, ou^- - 
side, ~or on a given ciircle, triangle, or rectangle. 

Make' a rope circle on the floor and have cfche children 
stand around it. Ask one' or two who- you are sure 
understand the meanings i^o help you demonstrate yoxxr 
directipns for inside, outside, or on. ' 

^ S%and inside the circle. ' " 

Stand on- the circle. 5, / 

Stand outside the circle. *^ ^ 

After th^ are blfck in the gr6ttp, tell all the^ 
children that you are going lo give some quick diifections 
and they are 'not- to let you fool them.. 

Boys stand inside the c 
' * Boys stand on the circle. 

Boys stand outside the circle. 
, Girls stand inside the circle. 
Girl9 stand outside the "circle. . 
Girls stand on the circle. 
Everyone stand on the circle. 
Jim, Jack, Sugan, and Mildred stand inside 
th'e circle. Etc. 

Later this coxild be,\lsed as -a "Simon Says" game. 

Large geometric figu^res might be formed oil the floor 

by pxillifig yarnt-taut and using masking t%e to hold 

the comers in place. Inside, outside , and on games ia^(X 
^ — — ^^-i 

directipns can be used with these easily seen figures. 

^* ^ ^ V 
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1 Using ^string -or yarn and chalk, make a circle on 
♦the floer. Each child will be given a niarblqi as he is ■ 
seated around the circle* From where he sits, or kneels, 
he gently rolls his marble toward the circle* As his 
marble ^ stops, ^ he balls oUt its position with respect 
*to the circle:- "inside", "outside", or "on". , After' . 
ea-ch ^child^hafe had his tuiw, have all the marbles "out- 
side" put into' one set, those "on" into another set 
and those "inside" into ^he third set. -(The "on" set 
may be emptyl) , . ^ '• , ^ ■ 



Later in the year: After a study of comparison 
and order, this activity can be repeated and the" 
children can decide which set has the most member^s and 
which the fewfest. These sets can then be ordered with 
the set" -with the fewest members on. the left, the middle 
set next, and the set with the most members on the right'* 
Pairing can be used to decide the' order ;Lf there is any 
^doubt. ' ^ , 

X 



Ask the children to stand around a circle made of 
yam, clothesline or a hoop and take turns tossing a 
beanbag into the ^circle telling whether the bag lands 
inside» outside, or o£ the circle. o 

This game could also be used as an outside activity 
losing a tire^ hoop, or rppe for the circle. 
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The concepts of inside, outside ^nd on can be • . , 


• 


^ % * 


extended by "Let^s Pretend" ^es using children and ^ 






objects. With/a hula hoop or large model' of a circle 






made of rcpe, pretend the class i's at a rodjso. Place <. * ^ , ^' 






the hoop or rope on the floor or table. iLve enough 

of the small , rubber.. or plastl« coyboy?, wpmen, children, 

and men in other occupations a bag k^2r-%hat eacji ch2j.d ■> ^ 










may reach in and quickly pull out an object. Hfe will 






then play the part of that figure. The cowboys can 
go insid^ the circle with the horses to be ridden, . * 






some of the children can sit on the circle fence, and ^ 






the others gan stand where they wish outside the circle 






'vhile the rodeo is in -progress. * ^ 






In anothef" "Let*s Pretend" game, the Children might 


• 




gO' to the circus. Small plastic or rubber circus anima]^ - ^ 






' could be put in a bag and each child would act the part 






of the animal he pulled from tl^e bag. "Each animal would 






go- inside the circus ring as it Was his turn to perform. ^ 




• 


The children who were not playlrig the part of an animal 




> 


would watch from outside the rinfe.' * 






Give each child" a 9 x 12 sheet of paper on ^ich 
is drawn a circle, a rectangle, and "a triangle. Also 






give each a small object (small pla'Btic car, animal from ^ 






V farm set, etc*). • Ask each to describe his toy to the » 




others. % - , ' ' 






Give directions such as: 






Place your set inside* the circle. 




» 


Place your set on the triangle. 




• 


Place the set of cars outside the rectangle .v 
Place the set of pigs ori the circle.' 






Jf possible/ ha^e some of the children give directions 


« • 




for placing the objects. '^^ ^ ' ^ * ' 




♦ ^ 
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Many singing games call for a circle, Cail attention 
to the group' forming the circle, the child who is infside 
the 'circle, -^nd thofee who ar^ outside the circle* ; 

Some of the games are; *'Froggie in the Middle'**, 
'*!nie Farmer in the Dell", "Bow Belinda", In and Out , 
th& Window" /"Looby Loo", "The^'pid Brass Wagon", and 
"Hokey^^PokeVy. - ^ . ' " 

Circle games can be us^d in the same Sfeihn?r;^.g,, 
VDuck, Duck, Goose" and "Drop the Handkerchief" . 



\ 



Using Geometric Figures for ^ Oirections anj Games . 
Many opportunities may "be provided whereby^ ^children will 
see geometric figur^fe and otjects^ shaped liXe geometric 
figures in. different positions and ilnder varying cir- 
cumstances, f ew ideas ^ for activities of this type 
are suggested he3;e. Added suggestions for more mature* 
children Ncan be found "in Chapter 7- 



Have colored disks cut into two paarts* e.g. 





Place one *of §ach of the parts on a table and keep 
the olsher. Each child pick^ up one part of a disk as 
he is ready to enter the *group»situati6'n and puts it 
in front oj^ him on the rug. His turn *to "share." with 
%he class will ,come when the teacher holds up the part 
of the disk that will ?ii with th^ one he has ^n front 

y v> . , 

of him. - He may merel/ match the pieces and §it down if 

^ *• » 
he has nothing to say to. the group. 
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This same typfe of activity may be usqd with models 
J pf. rectangular and triangular regions. The* triangle 
^sSbtions have been found t6 be th^fiardest for 'the ♦ 
childreE^ .to ^visualize and might well be introduced toward ^ 
tlie end of:' the .year. • 




These cut-outj»>dan' be used as a method 6i finding 
artnei* when going for a walk, to 1 
auditorium, for a singing game, etc. 



a partnei* when going for a walk, to the library, to the 



I'What is Missing?" Game - - _ ^ 

Put four figures in a row on the magnetic board.- 
Have the children name the shapes in order from Jeft 
to right. As they close" their eyes, the tegtcher removes 
one of tlj^e figure. One child must t611 i/hich one' is ^ 
* missing. This may be continued for a few minute^^ using 
different arrangements of - the materials. ' 



\ 



ho 
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Chapter 3 
CCM>ARISON OF SETS 



c. 



Objective ; To compare sets by pairing their members 
and to describe the result' using the~ 
terms as many as, more than , and fewer than ,' 

Materials ; Paint- brushes, paint jars,^paper, easel, 

crayons, tools, name cards, objects for 

magnetic or flannel board, pap^r 'clips, 

• buttons, bottle caps, clocks, , 

p ♦ 

fete : As the concept of "pairing" is int3|)duced,^ ilf 

is very necessary that the^ chil^^^t the feeling 
of doing , of bringing ^ membeii^rom -one set'and 
pairing or matching it to a member from another 
^t. Avoid uiing "a*pair of shoes" or a '"pair ^ 
of mit^^ens", etc», as this is not the concept • 

we are .trying to develop, 

\ 

\ , • * 

%o hftjlp dev-elop these c^ceytsy / \ ^ ^ 
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'^^J$a^^',^Us6 , dai^'y^^ 
pairing. thfe memb||rp of oiClp 1^ w^h?members Qf another 
set,'. (Be ^sHp/ to have children ^^^fy^ the^ s^€s before^ J . 
beginning the-^ activity, )^ 'J'or ekimj^e, pair thei^^'pl}^^ 
with sheets of paper rf or ^^*t activfti^s, or^th* ea*^li^,|^ 
•rhythm instruments, toys, etc, asl^ffg: ' * 

Is there a sheet of p^per fo^^c^h child?* 
4 Is there a child for each ^^^^^^^"^^^^^ ^' 

' ^ Is there a child for eacj^nstriwi^nt ^ot' 
toy)? 

Js there an instrumenl^ (or toy) f<A erfch. 
• ■ child? ■ ■ • ■• • 



1.1. , ;. 



Class parties offer a wealth of opportunities for 
pairiag; favors with refreshments, refreshments with 
place mats, place mats with children, etc. 



m 
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Selec-t a child to place a set of objects on the 

left side of the magnetic or flannel boayd. (See 

Picture*^.) Limit the objects t6 be used since ♦ 

the members of two sets will have to Ije paired,* Have 

the class des'cribe the set. On the right side of the 

board, place another set with a£ many members as the 

first set. Have this set described too. , ' 

4 





Picture 1 



We now have tjjo sets on oiyr board, 
(indicate) (See Picture 2.) 
Let's see. if there are as many memlJers in 

. ' * one set as there are in the other. 

/ ' • 

Yes, we can pair .the members of one set 

withjthe members of the other. 

\ John, will you pair the triangle with a 

member of the set of 'fruit? ' 
' Place the members side by side. in the center 
of the board. ^ 

Repea;b this process until all the members are paired. 



k2 
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, Picture; 3 




re^or each 



t 



Is there a geometri^cuX-i^ 
,jae«e--T4''T^^it? (Yes.) 
Is, there a piece of fruit for each geometric 
figure? (Yes^ • ' 

Yes, there were as many members i\*one 

set as tn^the other. 

^ V ■ - 



Have other equivalent sets ready to use,*^ ^ 

Let's ask Bill, Kathy, and John to play 
f the g^me . [ \ ^ 

1 -y.- Bill, you can choose a set of things to 

. put on. the left side of the board, 
* ^ Ka-thy, you choose a set to put"*" on the ^ 
right. , • 

Now, John, will you pair the members* of 
the two sets? 

Repeat this game until eacrr child "^as» had a turn o;r ^ 
as long as Interest is. maintained . ^ Each time* emphasise 
that there are as many members 4m the one set as there 
are in the other. , - . ' ' 

. I ba^e put a set of flags on the* leflr-side 
on the magnetic board* and a sit of ducks on 



the right. Glenn'^^ill you pair these two 
sets as we did* the other -day? ^' 
Is there a^flag for^ekch duck? i^s,) 
Is^therie ^a' duck for each ^^ag? (les . ) 
Yes, there are as many members in one set 



as^ in the other. 



Today we will pair - the members_ of ^ome 
sets that I havg:-put in these* boxes. 
Give e&ch chdld a box or bag containing two typ'es 
of set materials: buttons, small blocks, felt cut-outs 
.small toys^ etc# Seat the children so that you can 
readily see them as they work. - * 

Now, let's see what^s inside the boxes. 
What different kinds of objects fild you^ 
find? (Have them named.) 
Yes, we can say there* s a set o'f (buttons) 
and a set of (blocks-). ' ^ 
T^ke out the blocks and put^them on fhe 
right side of the box. ^ ^ 

Now, put the buttons on the left side of 
♦ the box. . _ . 



Now pair members of ypur set of blocks 
with your set of buttons,^ just> as we paired 
the members of the set of' geometric figures 
and the set of. fruits ' '^^ 

Is there a* button for each block? (Yes.) 
Is there block- for each1)utton? (Ye^. ) 

Are there as many members in 'one set as' 

^ ' / \ * 

there are in the other? (Yes.) 



9?he above activity may be used dufring free time. 
Children might enjpy selecting sets of their own. 
Simple Insets can be formed fromf shgipes of various 
colors of construciiion paper^^pegs from peg boards, 
beads, pieces of yarn, etc.. 



r ^ 
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*^ FlBce five chairS/dn a row^ Select five, children 
• and ask them to be seated in the chairs. Point out that 
^ the children are paired with the chairs, and that there 
arp af many children as^there are chairs^and there are 
'^as many chairs as there are children, > 

• a. ' 

Ask children to show that they have ^ as many fingers 
^ on one hand as on the other; stress that they cannot 
count the finders' but must show you. If needed, suggest 
that^they.p^air their^ fingers by putting^t.he finger tips " 
frofe opposite hands together. Thus, each finger is, 
paired and there are no Tingers not paired. The set 
'Of fingeirs on the left-hand has as many members as the 
set of lingers on the right hand. 



Talk about the story of the three bears. 

Was tliere^a bowl fc^r each bear? 
Was there a chair for e^ch bear? 
^ Was^there a be^ for each bear? 
Were there as, many people in the .story as 
there were bears? 



J 



As the children are seated, give each a set containing 
several members. (Have a different number t>f member^ 
in the sets for children sitting side by side,) Along 
the length of^ the rug, scatter small set objects so 
^ that each child may find enough members to form a set 
that is equivalent to his, , ^ 'V * 

^ . Today you each have a set. On the rug you 

see many objects that can be used to make * <. ^ 
" . other sets. 



Let's see how quicjjly you can pick up a 

set objects near^you and pair them^ 

vith the members qf your set# 

You »»st make a new set tfiat has as^ many 

• members as the set I gave you, 

- f • 



1 More !Ehan > Pl^ce yours islf so that the beys^dn 
your cLa^s are dn one ;^ide o*^ you and the girls on the 
other. ,3?hen, pair a member of one set (the feet of 
i>oys)^with a member of -the other set (the set of girls). 
This procedure might be used "to determine the partners 
for a walk. \ ^ 

- Suppos^ Jack and Jane are partners, * You°'raay ask, 

» ^Jack, name the member'^from Ifee set of .girl's 
. * who i^ your partner, 

Jsitie, name the memt^er from the sejEj^^G^ 5)oys ' 
^ "^"v^ho is your partner. / 

When all members ha%e been paired in the two set^ 
ask, ' * ' . ' 

Does every member, of the set of girls have J 

■J : 
a member from the ^et.of boys as a par.tnef*? 

^\ - Does ^every member of, the set-of.bcjjrs have 

» * . :* a member from the set of girls, as a partner? 

Have a set of cars and a set of pets ready for 
children to use on magnetic boards You will n'eed mqre 
carjs,^ ' ' 

Saxry will you please put this sert of -cars 

, ^ on the left, side of the 'magnetic *board? 

• ' > * / ' 

: Charles, please put this set of peAs 

. , on the right side of the board. \ 
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^,Julie, will you pair the members of these' 
two s'ets? 

^ • / ' .Was there a\ car for each pet? (Yest) 

y ' - ' Was there / pet for each car? (No*) ^• 

Bid one set have more members than the 

other? (Yes,, there were* more cars than * 
pets . ) * ** , 

Use same type of procedure as w6s u^ed fpr »'as^ ^ 
Piany as on pag^ kl, G-ive each child two sets of pbje.c^ 
that cannot be pur inro pne^- to-one correspondence. l/sk^ 
each child to tell whici of his s^ts hfed more members 
than the othfr. " ^ ' * . 



As the children come inxo the room, ask each grrl* 
to pick up^5 cut -out ^shaped like a rectangle from 
the pile of geometric figures an^ pnt it on the' magnetic 
board, »Each boy is asked to take. a cut-out shaped 
like a triangle and pair it wi^ a rectangular model. \ 

ris there a rectangle for each triangle? (^o.) 
' • - * Is. there a triangle- for each^rectangle?" ^Yes).) 

^ ^Do we ^ave more ipembers in one set than 
we do "in the ^her? (YesT^we l^ve more 
triangles.) * )^ ' • 

Are th^e more boys present Vodayjr (Yes.) 



Have a' box of ^et materials rea^y to jJistMbj^te 
to the children . 1 "^Without counting^ quickj.y pick oUt 
a handful for each child-. • ' » * 
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* . . T<^day''you will pair the members of your 

set vith those of the set held by the 
person sitting to your right. We'll' 
' ^ * start with Susan. Su^an/^^ is sitting ' 
to your right? (Robert.) Yes^ you will 
pair the members of your set wltbr tho^e of 
Robert 's*" set'. We'll skip ove^ Robert to 

• ^ ^ John. \ John, you will pair the merg ers of 

your set with whom?' (Jim.) Yes. 
* ' y 

'Continue \xntiX every other ch?.ld is paired with 

the child to his Sright. (MaLke soife special arrangement: 

for the child who may be " left over" . ) ' 

^.^ " When you have finished pairing the members 

. of your ^ets^ ^let' s have each child stand 
yhose' set has more members than^ that of 
his partner. ' ' - 



Put' a det of bottle cap^ vith many (20 ' to 30} 
member^ on ^the floor where all can see tliem. ^ Place 
.anothe'r set with a few (2 to h)^ members on the flooi; 
near. it. Ask the children if one set has more members 
than' the ^>thers If t^e childreri choos'e the correct 
set, ask why trhey chese it. If a ^c hi Id responds, 
'^It. is ]Diggfer'% svibstitute some^very large blocks for 
the set with^tHe few members ajad^^ask again vhiph set 
has >mo2;e m^bers . , • 



For some ^oups^ there my be a -need to include 

more >examples&of comr>ajring sets which contain objects 
- — , ^ 

of different sj.ze6 (large blocks 'vitfe piek-tup sticks,,^ 
larger play trucks 'with small plastic pars or trucks-) - 
to^ help children jconcentxate on the members of the set 
ra,ther than ihe.size of the objects in the set. >^ 



Fever than * Note: The idea of fewer than" and r 
the worSs "fewer than" seem difficult fpx some children.. 

^' ' h ^ J, 

You may Tind that fou can help* clarify the meaning 
by also using, "not as many as". As the opportphitifs 
arise for such compari^gon, the* children will gradually 
learn to use "feWer than" when talking about the 
members" of a set and "less laia|n" when« talking about 
numbers. ' 

^* Place a set of spools and a set of buttons, each 
with nearly the same number of members'. (8 to lO) on 
the floor. "Ask the. children which set has fe\/er members. 
There vaay^ be somk disagreement, ^ Ask a child to pair 
the members of one set of spools with those of the other 
to find tire answer. Emphasize that the set with the 
< fever member;S is the one which does not have as many 
members as the other set. ^ 



* As theBfchildren eatejr^'the room, a^ that each girl 

pick uS'a white^^heart' from^the. pile of heart and tfiat ^ 

eSch boy t^e a t*ed he^rtf As each child's name is j 

' \ - * , * , ^ ^ • / 

called for* roil oall, be ;places his heart on the flannel 
* • » * ' *. ' ^ 

bosff d where all can see — the white does on ,the left * r 

" ' - \ 

and xhe xed ones on the right. Ask a child to pair •the ^ 

rei^ hearts with tjie vhite hearts in order,, t^ answer . • 

y - ^ y , ■ 

^ the (jues^tion: * ^ ^ . ^% . 

which set has ^ the fewer members? 

' / ■ ^ 

c - ' . \ ■ . • 

' ■ ' • , / . 

I Place* a ^ir of bags coataining familiar 'toys or 
/ ^.^..eguipment in various spots around the^room* '(tore groixpings 
V* 'allow more participation for more -children a shorter 

/space of t^e.) In each" p^ir of bags/irou*^migh% put seUS , 
^ , such as: ^et of o pieces pf doll clotlvlng ^and k paint 



Cdniparing Imagirted Sets; ^* 'X 

Eaph of us sees many pictures, in hj,s'^min^"\ 



% every day. Today I*m going to 'tell you 
what I want you to^see. *' 3 

•First, think of a robin*s nest, with eggs. 
Now think' of an* apple trtee full of appl-es. 
Which set has more members, the set of 
robin *s eggs or the- ^est of apples? 

Next^ Ahink of a little yellow chJick looking 
^for'a bug. Now think of a spider ^walking 
along the ground. Which has^more legs, 
the chick or the spider^? 

Think of the leaves on a tree," No^ think 
of the leaves on a tulip » Which has more 
leaves, the tulip or the tree? * 

tlany other comparisons which will be familiar to t^e ^ 
children may be used. Some other suggestions areiv ' 

'l. The lights on a Cliristmas/tree and the lights 
on a floct larnfp. 



2. The' wheels on a truck and the wheel on a 

' ^ wheelbarrow, " . * * 

3. The ^oots belonging '.to ^1 ,t^he children, in our ^ 
, rotoaftid" the boots belonging to the children 

, irNsour, family. 

^, The candles on your birthday^ cake and the candles 
on your father' s 'birthday*. cake, - 



Play "Musical ''Chairs" . Ask that ea^h child place 
a chair in position for the gam*e# Remind them thats » 
in ^playing the game one chair i& remoVed each t^Lme 
the inu^iic stops so that the set of children .wilJ. |lways 
contain ,one member^ more than the set* 6f chairs* 
^erefore, wh^'n the music stops -^here will be One 
child witlfiout a chair. ; 



brushes; a box of sancf .and a set of 4i blo(*:6; a 
dozen pieces of paper and 1 pair of scissors; a dnm 
:and a set of 10- small plastic cowboys; etc* Have 
a 6inall disk to giVe to each child , ^ ^ 

• /When lift a bag,' can we always tell 

^ , how many^things are in it by feeling how 
heavy it is? (No,) - , - 
* . Today r*have placed around the room several 

*> bags filled with sets of familiar' objects* 
As you can see, these bags have been paired 
^ and Hihey must stay together • 
I will telil you which ba^s you will use* 
Lift both bags in the pair and quickly 
guess Vhicb; bag contains the fewer members 
in the set« When you haye decided, put a 

• \^ • * ' V' smafi.-'-dijys^^^Jthat bag and then come back 
^ ^ - " *-to^vh6]f^ you were sitting. Remember I 

* * said "lift". Please don't shake the bags, • 

Aftei/the children are bat^k iri the group,** have two 
children bring one pair back to the* group where the 
bags can be opened and the sets comp^ed* Also compare 
the disks* that were by each bag noting each time vhich 
set contaxned the- fewer members* The members * pf 
m(2^sT~seti~wiIl"~bio1^%eed to be paired > but if there 
is doubt, ask that a child pair* the / members to see 
which had fewer. Continue until all sets are compared. 
"You made some good guesses but some of^ the bags were 
"foolers", weren^t they?" 

Comparing Imagined, sets:. * * |^ 

' Let's 'see^more pictures fn our mind J:oday« 

• 1111 tell you what I want you to see* 

^tFhink of the wheels of a ta^icycle* Now 
think of a^he wheels of a bicycle* VThich 
ha^ fewer members, the set of wheels of the , 
tricycle or the set ,of wheels of the. bicycle? 



Think of the wheels of a wagon. Think of- • 
the -wheels of a tricycle. Which .has fewer • ^ 
members, the set of wheels of the wagon or 
the set of wheels of the tricycle? 

a?hink of a wagon. Now think of a wheelbarrow. 
Which has fever members, the wheels of the 
wheelbarrow or the wheels of a wagon? 



Many'ptl^er comparisons which are 'familiar to the' 
* children iiay be* used.' ^ Some suggestions are: 

1* the stars in the sky and the stars in our fl^g 
* I 

^ 2. the stars in the sky and the moon 

* ■*' . ' 

3. the jars containing paint and the easels 



k, the books in our rdom and the books in the libr4^. 



\ 



* / Using an activity similar to' that on page , 
^'have each chil^ pair the members of his set with the 
*^ / m^bers 'of , those held by oth^r children. This time 
\ i ask all children to Stand whose sets have the fewer 
members. *^ - 



i 



Prepajre for games^ dances, etc», which require;^ teams 
with the same number of members on each tgam. Pair 
the members of the team *to see'.if ^eacli team has^ as 
many members -as the other or tt one team has more 
members than or fewer -members than the other: 



1. 

■1 "'■ 



-4 



Provide fui^ther experiences in pairing members 
of sets. On some occasions be ceftain that there are 
more or fewer members in one sdt than\dn the oiher. 
On other occasions there shouldv be just as many members 
in one set as in the -other. 
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Chapter "^k 
SUBSET OF A SET 

Objective : To introduce the idea of subset of a 6et. 

VocaTjulary : Set, stitset (^et within a- set). 

Materials ! Variety of cut-outs to use with magnetic , 
^ and flannel "board, const ructio'h'paper , 
. ' (several sheets each a different color), 
. jar of mult i- colored "beads;, rhythm instru- 
ments, set of play dishes, real fruit, 
J American .flag,, toys, teacher* s "Treasure 

Box" . ' ' - ' A 

Note : The expression, "set within a set"'^ may ])e used- 
to hrio^ meaning to subset as the id6a of ^ubsjj 
Jls "being introduced to the children* When 
identifying subsets of a set, mak^ clear that 
a subset rgay hut need not consist of "like" 
members. You may find that it will be effective 
to do more "sho\^ing" than "telling". (Start , 
with' a set that includes two cups, a ball, a, 
toy truck, and a doll. The two cups form^'a 
subset of thi^ set: the ball and the truck form 
another subset.) * * 

It:., is necessary to Identify the set first 
before talking alDout a subset of that given set* 
We d£ not st^rt with a subset and then think of 
a set . ^ . ' ' 

Actlvii>iel to hejip develop this concept ; 

Haver'a set of objects on ^.the magnetic or flanne], 
board; e.*g., a$)ples, stars, ducks, trees. Have the ^} 
^et, identified..' Move together a duck, "a 'star/ and 
a tree^ ^ * 
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Do al3» these' oi)jects belong to the set 
tl:^t is* on the board? (Yes.) 
Put those obje<rts back in place and group 
together an apple, two stars', and a tree. 
Are all these objects members -of the set 
on the board? (Yes.) 

Yes, we can say that^they are a set within 
our sei^ 

Move all- the ducl^ so they are together* 
within the set, 

Ar^ these ducks* a set within the set that 
is on th^' board? (Yes.) 
Y,es, we can sa;^ that the ^ucka are a 
■subset of the set on the board. * 



Place the small dol^lhouse furniture on *a table or 
on the rug*, .Ask a child to identify- the set.'- ^ 

Jane, will you touch the members of a 
subset th^t could be used in the kitchen? 
tjfeonard, wi?ll you touch the members of 
zhe subset th^t could he used in the * 
^ living room? * ' • 

Continue until all the furniture has been 'touched. 

Is there someone who would choose a different 
subset for the living rgom? 
^ A different subset for" the^dining room?« 



Assemble a set of toys that show the "Ways* We<"^ 
Can Ti^vel" --cars, trucj^s, wagons, < boats, planes, 
etcr After the set has been identified> ask a fehild , 
to -touch (without moving) a subset he would like to 
work and- play with during the day* Ask several ether 
Children to jquickly touch subsets of their choice. 



There is a little yeli^oj^ .truck on my desk, 

la it a subset^ of this set* of toys?%r 

(No. It does not belong to this set of ' 
toys.) ^ ^ ^ 



This same type of activity might be cairried on ' ^ , 
using object^ from the teacher's "treasure, box" . As 
the children sit ±n a 'circle on the ^floor, \^ ^ 

' opea^the box -and' quickly take out things such asi_- 
'3 *"teddy" bears; soft, yellow chicks; unclBimed rings-; 
small party-fa-^^r Japanese Umbrellas*" sm'all ceratjic ' 
animals, e^. Ask individual children to touch subsets 
of their choice, hoping they will. take a mixed group. 

Jim, J in the lover right drawer of my desk ' 
there is a set of animal puppets. Are 
the members of that set a* subset of the 
, 'set of things in the treasure' box? | 
' (No. They don't belong to the set of things! 
m -che treasure bo^.) 



( 



If classroom ^'helpers" are used, all .of the helpers 
can be considered as a ,set of helpers. Identify the 
subsets of this set. (The helpers who w&ter the 
plants in the room, etc*) , z ' ^ 



Refer to an imaginary family and create subsets 
of mother, father, and. children— mother^ and father each 
being' one -member setS/ ' *• 



Have as your set for the day, real' fniit consisting 
of an orange, a grapefruit,- an apple, a banana, afld ^ 
a tangerine 

Today as w$ look at each member of our 
set, let's see how many clues we can find* 
that would help us to identify the subsets 

9 

of our set if we could feel but not see 
the», 

^ter the clues are* identified, have lihe fruit pas- 
sed abound the circle so, that each child can feel eac\i 
piece of fruit.' Then -after either blindfolding a child' 
or holding a newspaper between his eyes and his hands, 
place a piece ^of fruit in his h'ands, 

you ha^e in your han^s. 



Feel .the fruit and tell us wj^t subset 



Continue mntil mauy o^r all have had an dpjtortunity jfo ^ 
— so^4.dentify^^a..^ubsp^-o^"'=the-f6et of fiHiit. ^ . 

A ^.carrot or- potato might be put' into the ^hands of . 
a more alert child ,to see if he would recognize the 
difference and know that he was not holding a ^jabset 
of the set he^had talked about as "the activity began. 
There' might b^ many cjiildren in the class who wQuld 
• enjoy participating in thiff little "joke" , ^ 



On the flannel board, place_a-set that may include- 
fruit,, geometric^ figures, trees, flags, and animals, 
T^sk a child to'indicate a/subset of fruit (which mighir 
^ ipclude a red appl©),,* Ask -another to indicate •a*'subse1> 
of all red objects '(which might include the isafiie red 
apple).. Ask another to'indicate a subset, of fruit 
that grows on 'a tree (and the apple might , again be in-» 
eluded) . . , * 
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Place several colored blocks- (or crayons^ sheets ■ 
of corrstruciion paper,^ etc J.-onja tabled'.' Have t>ie set 



described. Invite' the children 'to form various subsets 
yfed blocks, yellow blocks,^ some red -and gome yellow 
blocks, etc.) Ask if toe red blocks are membpi^ of 
the set Of blocks, if the yellow blocks are •rfieml^ers 
.Of the set of ^blocks, etc., ;^o focus attention back 
on tfie set with which w^t stairbed*'. - ' ; 



Refer to ,the buildings in a town as the set of 
buildings. Identify the s.ubsets. (For example, houses, 
offices, hotels, stores, schools, libraries, etc.) 



ft ion to separating the class into su^bs^ts 
of boys dkid girls, 'you may separate into subsets of 
child?^ with #curly hair, boys wearing red, §irls wearing 
greeit, chij.dren witJh tie shoes, those who want to work * 
in certain work groups, etc. 




Identify various subsets within a set of multi- 
colored beads or parquetry blocks. 



^On the flannel board, arrange a set of -felt or 
construction paper farm, And zoo animals. After ^ the set 
has been identifi(?d, ask one or ^fdo children to find- 
specific sets* , . — 

^ . John, wi^,l you make a stibset of t^e animals 
we might find..pn farm near here? ^ 
lilldred, plea^ show us a subset of all' the 
baby animals . , ^ . 
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' Next, ask ia^yidual children to form subsets and 
ti't^ll what-supsjets fSaey are forming, • F9r example:^ 
a sttbQ^t^'of ani^ls that can go into the-vater (eeaj., 
turtle).; a subset of animals -that can climb a tree {a 
squirrel and a monkey); a -subset of animals that like 
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' ' Chapter 5 
JOINING AND REMOVING 



Objectives r To i^roduce the set operation of 

» joining. and it^ commutative jfcerty. 

^ To int!ix>dux:e vocabulary and meaning^ for 
'f *' * removing a sulDset fxom a -set and the ^ 

meaning of remaining^set . 

Materials : Cows and sheep from pmall, woodeji ^drm^^^ 

Wn?.mals, smalj.ozoo animals^ bloclss, 
' ^ ' • *S/heeled" toys, doJLls, -^^bll clothes, name ^ 

^ cards, materials for magnetic* oV flannel 
t>o&rd. • ' .. 

Activities to help develop these concepts ; 

Have the sheep and cows identified as the ^sets' to 



be used todays 



^ * You^ave had fun using these small wooden 
/arm animals and the bi^ocke.^ Today^*l^*s 
^ ' pretend these blocks which 1*11 put on .the 
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tabi^e wil^form a^ fence around a'*pa$ture/ 
We^^l put the s'Ri^e^p in the pasture. - 
" ,Mr. Brown, \ihe farmer, has milked his cows,, 
e -Cfils morning and is noi/ taking them^o tl)e^" 
pastui^e .to joi9,the sheep. ' ^ 

Mi^e, wiI3! you please .open the- gate "so that 

^ the cow^^ cah J*pifi the sheeB? ' * 

. ^ ^ ^ j 

When we join one set^wtth another, we 

form a new set. - * 

VheL% are -the members of this'new set? 

(-Each meml:jer of the set -of sheep and eacij 

member ofT^^he set of jjows.) ] 



'•'-^ Durin^ybheWlly activities, (there will be many 
' opportunities tq have one set ^'ined to another.* Far 

-A , \ - ' 4 * 

^'example: V r , \^ ' , \ ' • 

.1 \^ \ 

^* / 1. one set of picture bookf joined t^a another^set 
of picture Abooks. . * ' 

2. one set of^ys joined^to anc^ther'' se^^ toys. ^ 

3. one set of block^ joined to' another set ' 't^ ^ 
blocl^s* . ' . 

ga set of sand shovels joined to a set, of s^nd pail's. 
%. a set of brooms joined to a set of mops^,* ^ 
6. a set of new games joined to the set of fild 
/• ones in the cupboard 



'.On the rug or floor^ make "a circus ring using \ 
yarn, string, or i^p.e. Have rubber or wooden 200- animals 
at!, hand (or igpunted-^ pictures of the , g^nimals if the ^ 
o\)jects are not available). 

* ' • y ^ 

Let's go to the circus today* The lions' 

will be the first animals to perfoi^ Wade, 

will you be the lion-tamer' a«d"-put^ yoifr 'set 

of lions 'inside the ring? 

Now that^ we've enjoyed theif act, let*s 
^ ask Glenh to put .tfie tigers inside .the ring 

' to join the lions ift a new act. , » - 

In our unusual, circus, the elephajit^s *perf orm 
"an act with^ the lions a^id" tigers. Aharon 
is the ^elephant trainer wftq* will join her 
animals to the others -in the rin^. 

i Now we have a new act using/a set of ? 

(lions, tigers, and elephants) 

C ' ' . ■ 

Does' this set cor^ain a subset of lion^? ' 
(Yes.)4^,a subset of elephants? ^Yes.) 
a subset of tigers ? (Yes.) - 
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il^ children -to join other set6 to the se^ of 
'"^animale "In the Ting and identify the pev s^t. After 
two or three sets are joined in»the ring, ask to have 
them removed so that a new act may start. 




Place on the magnetic or flannel -bokrd^a set con- 
sisting of trees, apples, flags, dw^^s,/and ral)bits. 
Have the set identified, 

Leonard, will you remove the subset of 
apples? 

' /. Bill, are t,here any apples remaining on 

the flannel board? (No.) ^ 

Mildred, please remove a subset .pontaihing 

r 

a flag^ a duck, and a tree. 
* ' Mary, 'are there* any flags remaining on the 

» '"^ , board? (Yes.)^ Will you remove the flags * 

^^"^ that have not- yet been taken away? 

^hal-on, remove the remaining ducks and * . 
trees. Nqw, what objeots still remain on ( 
^ t^e board? (The ^^bbit^..) 

We call this the remaining set. The . - , 

* 

♦ remaining set' is the subset which is left wljen 
\ ■ 

we remove a subset os Subsets 'from our< 

t 

Starting set. * ' 



As the children are si-^ing in jthe circle on the - 
rug or floor, provide each with" a set ^containing three 
tfr, four members (plasti^ cars,, small 'plastic or woodert ■ - ' 
animals,' marbles, small dolls,, doll clothes, blocks, etc.). 



" \ " , Yoju'each have a set of toys that you like. 

, ^ -J \ - .^Let*s pretend you're ^oing to a friend's \ 
I- ' ^. : ' ^ , ^ home to^^play and are taking your set with 

jtil ""^ '' Ruth, will you choose someone with whom ydtf- 

•f^*'"" * * ' K ^' would like to play, jo^fi your set to her^, 

-'^ ^ and tell „us ^hat new you and your friend 

now havej? / 

<Jon1:in^e until all children ar^ paired or only one 
* child remains without a partner. If the latter^ happens, 

let him join his set with the sets of ' the two other 
children. Name the new set, - 



/ 
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Today I want us to^^see 'more pic^^ures in 
oux iSind. .We will te joining one set to 
another," - - 

Think of a set of three hungry boys, _Now 
join a set of -^hree big ice cream cones to 
these boys. Can you see the new sets of 
boys' and ice-cream cones? 

Think of a set of two girls , Now join to 
them a set of two new bicycles, ,Can ^ou ' 
see the new. set o'f girls and-^bicycles?- 

Think of a set of Halloween witches. NoV 
join a set of bj.ack cat^p to ^the 'Set of 
witches ► What do we have in the nej||Set-^ . 
we just made? . ^vlltches and black cats,) 

Think of a set of white kitt^s and - - 
red balls , Jifow^ remove the set "^f balls 
Can 'you see just the Set of kittens? 

Think of a s#t of red kites and 

green balloons, K^move th# set of balloons 

Which'set can you still see? 



: Afte^Qgivlng several' bth^r examples, let the chilren 
*=*s^su^est their own imagine^i sets* Ask them to think of 
|- joining one set to another or of removing a subset from 
{ a ^et. ' * ' . 



Have teme card's for children placed face down on 
a ,ta'ble. Ask a child to pick out orje card and tell and 
show the group the 'name on it/ 

Sharon's name was picked out. She may 
make her chbi,te^ of activity now and invite 
three others to Join her in this activity. 

• The set will now^ include Sharon and (Ruth, 

rMark; an^ Lisa). \ • ' ' 

a 

i Have another child pick out a name. Continue until 
children and .activities are. paired* 'Snphasize' the word 
"join" when asking- the child to choose three^ others to 
" join him in the acti^ty and have him name the new set 
of children^ - . ' - 



Put the wheeled toys ,td|ether in a g^oup and ask 

, td'^have the set ^escribed. Show the set of cars without 

moving it from the larger set. ' ' 'X • 

^ ' V V 

' ' Is this set- of cars a subset of thehe wheeled 

. ^toys? (Yes,) . ^ 1 

Can we remove these .cars from the set of" 

toys? (Yes,) , . * ' ^ 

Ifcve the cars slightly aWay Trom the rest of the -toys. , 

* What sell do we have remaining ber^ on the 

. rug? (The other wheeled toys,) 
If you know what^^^fcll the set that'is^ ' 
remaining^^on 'tha^^^^fc^Tije updone at a time, 
* -^-and whisper theTi^^H|fcto my ear*-- 
' ,'(^e remaining set^^^ , ' 



If 



Using flannel board ma*terials, tell^ story about , 
pond in the woods where the animals come 'to drink. * 

' A set of ducks corner tO the pond and a few 
^ minutes la-ter is joined by a set of rabbits. 
(We now have a set of ducks- and rabbits . ) 
S6on a shy fawn 'quietly joinM-he ducks and 
the rabbits, (a set^of ducks, rabbits, and 
fawn). Some cardinals come flying d9wn to 
joinUhe set that is already there, (a .set 
of ducks, rabbits, deer, and cardinals.). • ' 

Unknown to them, a hungry fox is lying in^ the 
d^ep ^rass at the water^s edge. He greedily 
vat9hes to see which member he can catch for 
his dinner, but beYore he can- spring, the 
: ' favn sitells him and boxinds away, removing 
' * herself from the danger. (Remove fawn.) 



Her' movement frightens the rabbits who 
quickly hop away to their" homes, thus * 
reliioving any. qhance the fox haS for \a rabbit 
dinner. ' (Remove rabbits.) The cardinals^ 
see the fox-and'fly away ^cailing, "Fox^ foxl' 
in time for trie ducks to fly away with them. 
■ (Remove birds and docks.; , ■ * 

' Sadly the hungry fox looks to see what ^ 
animal remains for his dinner. What set- 
does remain? (The empty set.) ^ 

■ ■ ' . '.^ } . 



Chapter 6 
COMPARISON OF SIZES.AND* SHAPES 



Objectives : To become aware of the ^-ast differenced 

' in sizes of ob^ejcts and to learn the mean- 

'■^ ' ^ ing- and u^e of ^ comparison words; large, 
larger, largest, etc* [ 



Vocabulary : 



Materials: 



Small, smaller, smallest; large, larger, , 
largest; long, longer, longest; short, 
shorter, shortes^t; thick, thicker, thickest; 
wide, wider, widest; narrow, 'narrow^, 
narrowest; big, bigger, biggest; close, 
closer, closest. 



"Nest" of boxes or barrels, clothesline, 
ya'rn^ balloons, papfer plate^, .balls, \im- 
brellas, ' 



Activites , to help develop these ^concepts : 



. r 



if 



, ^ A good comparisori of the size' of objects is fouj 
in "the "^nest" of boxes or barrels whereby :the chil^ 
opens a box and f inds- ^ sin^ller one inside, op.ens that 
and finds Another smaller-one, etc, until he at last 
fij^ds the smallest box, 

^After the children ha^ve seen tl\e boxes opened and 
.noted that each is smaller Jthan l^he one seen before^ 
"scramble" them in -a larger box or ^ag and have as 
maily children as titere are boxes pick out one without 
seeing the si^e. Allow a certain length of time for " 
this,"t^am" t<? put the boxes back together correctly, 
A; three-minute egg timer might be used . to d^esignate 
the time allotment,,** ^ , ^ 
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Tie tvo different lengths of clothesline rope or 
heavy twine to the legs of chaftrs and coil the remaining 
rope. by -the chair. Have children estimate which Is the 
longer rope hy the size of the coil/ Then arsk two 
children ^o pick up the ends of the rope and walk in 
a designated path as far as the rope will permit them. 



\ 



Was the estimate right? Recall the ropes." ^ 

Bring out a third such coi-led rope to' see if the 
longest can "be determined hy looking at the size of , 
th^ coil, 'Again cK^ck by having children walk with 
the* ropes as f a*r as tl:^yal^ go.. 

Repeat the activity using different materials (dif-: 
. ferent lengtTis ht rope, twine, yarn) in each coil to 
have children note the difference in the thlcknfess 
of the material used. See 'if th^^, will take this 
difference into consideration- when estimating which 
coil will be the'^ongest'and which will^be the shprtest. 



'^A similar activity can be carried out using white 
frn and white envelopes . Cu^ the yarn in different 
lengths having ^sorne as lofig as other lengths, some 
''shorter than and some longer than the others. Scotch 
%ape ona^ end of each piece of the yarn in separate 
long business envelopes . Loop the^ yarn back and 
forth in- the envelope, leaving the free end hanging 
slightly outt 



I C 
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Again dkstQnate the path the yarn is to be carried, 
to see Vho has the shortest or the longfest pieces of 
ysfjAi an^ which pieces are^'the same length. A^child 
may be usei^ to hold an envelope while another walks 
vit;h the yarn. If yox\' have d hag, pin the yal-n to i\ 
when the length is fully out of the envelope so the * 
differences in lengths can be seen easily by all; 

This same type of activity may ,be colfitinued at 
another time, 'by using a bright or dark yam in a thin 
envelope so that >a clue is obtained by being able to 
slightly see the number of loops or how clpsely the 
' loops -are arranged in the envelope . 



\ : 

Many opport;inities for the understanding of the 

] 

concepts of narrow and wide can be found in comparing ' 

I ^? 

the widths of: rickracku^n dresses, the widths of the 

stripes in boys* T shirts ^nd girls* dresses, the' 



widths of the turned up cuffs Qn the b<^j^ jeans, the 
wi-dth of bracelets worn b^ the^girls or the^teacher^. 
•etc . 



Unless you have a child 'in the class who has been f 
made -qtiite sensitive to his long or short feet, comparing 
the lengths of hands, feet^ shoes, boots, and mittens ^ 
brings meaning to the words short, shorter th^n, short- 
,est, long, lo^er-than, and longest.' 

If there are several pairs of books that look much 
alikfe ai^d do ^nqt have distinguishing marks on" them, 
^ilng tkem to the growp. 

- / '■- • • * 



/ 

/ 
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. 1 -. '^ A .V ••--^V^^S-r^"-:' : 

I^^L- \ ^ I want you all to sit with your legs out'/;* \\\\v vV- 

front of. you. LeVs 'loqk at the iength * ' -/-.V'v^. \V^V 
* V * ' ^ t'\'r-' \* 

XV . - " 4 ( .of this pair of boots and' t^ben-. at the length \ ^ - • 

• of all the shoes in our roota. See lf y<>u ; ^. //^ ^ 

/ •> • * ' . • V . * * . 

7" ^ ^an decide who might be abl^ to -coraf oj:*tably. , . ^ ' 

'wear these boots./ . ^ : 

, , Mildred;; will you please take tl^se boots » ' ^/ 

, - ^ to one' person who yoxi think they might fit? 

* (^ood. *Is there another per3^n^^n our group s y ' .\' . * 
\rho ^ight wear these, bcrots? '-^'^''i^^ ; * *• • ' 

*^erry, c^n you I'ind someone '«who,hi^s ;;S(ioes 
> ^1 ^j^a^ aj-e shorter than these* boots? . 

t ' Sara, c^n ^ou find ' someone '^fip has shoes. V * V 

that are longer than these toot^? ' .\ . « ; J 

NX ' '"^^ ' . V 

'A similar activity might be carried on using^mitt^s * ; - ^ 



C 



.... • , 



, > . .. • 



^X^^thihking of aomet^hin^ that is bfgger 
" "•• V- if -'- '-^^^Ifein I am. I*m thinking of a horse. 

* ;- ' Canj.yovi. tell me* something thati l,s .}>iggej:.* 
' ' * * '■"••*-.'.* ' . than . you af e ? 

** '.^ .-/^ * '^^^ ;:;'liQV*I»m thinking of something-; that^ir ./ 

*: : • v.. larger- th5an the horse. I'm. thinking 'of 

an elephant. *^ 



you think of something that is larger 

'*/ , • ' ' f>' 
.. ,j;;than jne thing you nained before? 

..... ..' / / . ' ^ 

r^r?--- . .k' ' *" : I^m; thinking of sonlelihing that is smaller 

" ----^"^ "..tiiaivl ani* I*m thinkinfe of kitten. 

: 1. .'pa^:yqu tell^e something that is smaller} 

r^i'tr'^ .. •'^ V- • ..i;l^n you are? * ^ 



* ' I'nv'thinking of something that is smaller 
* . \ than the kitten, I'm thinking of a piece 
- ; . , of *pie, * % • ' ^, * 

. * *^ Can you think of somelihing that is smaller 

than the thing you named .before? 

' ir This type of thinking about relationships as to size 
can be used with wide and %arrow ; tall, taller than and 
tallest , 



^ "Turn 5 or 6 paper plates of a graduated size 
ijpside down and arrange on a tray so that only/ the 
largest shows. ' , . » < 

{ What do. you see on the tray? (A white , 

\ paper plate,) 
\ I'll. remove the*.plate, Mbv What do »you s^e? 
(Another plate,). - ^ , 

I'll r^^llve it. Now what do ypu seq^? 
' (Another plate'.) 

' ■« • 

Continue until all jj^^aies have been removed. 

How was I .able to arrange these plates so 
^ ' * - that you saw only one ^late at a time^ 

, "Many children will be"^ able to tell you that each . . 
, plate was just a- little smaller than the 'one they had* 
seen before, Ta help some see more clea3?ly, you may 
want i:p asX a child to demonstrate by holding his/han'&s 
Just far enough >epart for you to slip the smallest* 
plate between them< 

Show me with your hands what John will * 
have to do before I can* slip this plate that 
is just a little larger, between, his hands, 

Tfhls plate is 'still larger than the last . • 
one. Show me how^your' hands will have to 
move nov, ^ 
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,Cbntinue until all plates* have been used. 

Scatter-£Se plates" arouftd in a small ^space and' hav^ 
a child see how quickly he can rearrange them as they 
were. 

♦ * 

Then have them scattered and asl^ a child to turn 
them over and arrange them with the largest on the 
"botitom * « 



» Tape? plates of graduated sizes, "nests" of boxes 

Or barrels, graduated sized beads, etc., might be made 

available for children to arrange- and rearrange d\jring 

the work period. 
$ 



— \ 



i 

~I have a balloon for each of you today. 
Let*s stretch them before ve start blowing 
so that we can blow them up'^ore easily. 
£ou m^y blow them, as large as you wish > 



After |we finish our little game, but for . 
now I wj.ll want you to stop blowing when 
I say, ""Stopl"i 



Blow. 



Have children blow until a "balloon is about 3" iJ^ 



diameter. 



Stop^Is your balloon larger thap it was 
when we started? (Yes.) ^ , 

Blow. Stop I 

Is your balloon still larger than it Was? 
(Yes.) 

Blow. Stop'. 

Is^^ur balloon the largest it has been 
si^K'ybu sta3rted blowing? (Yes.) 



.s^^ur 
Ji^tyo 
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Now you may blow your balloott as large 
as you wish# When you have it that large, 
,you can fasten it with It rubber band you* 11 
find on the workbench. t^H give you help. 
If you need .it . . - — 



Before the children come into the room or while 
they are busy elsewhere, place five or six unbrellas 
on a small table with the longest unbrella to'^ the front 
and' the rest arranged in graduated size to the 
smallest unbrella, (e.g*, I!85n"^37afis:grs4lla, woman's 
smaUer umbijella, child^ s umbrella, a Japanese* toy aun 
umbrella*, and a small party-favor umbrella.) 

' ' feat do you see? (An umb^rella**) 
, Show me how ,far apart you think you^'d need 
to stretch your hands to be abXe to reach 
from thfe point of the umbrella .to its handle 
Chri^^ will you come and see if your hands * 
arfe stretojied out enough to reach that far? 

V 

0 

As he comes to, the table, whisper to him to say 
tiling about what he eees behind the big timbrel la but 
o pick up the umbrella and stand in front oi* the , 
o.h,rs. • • 

Chris's hands were just aboui ^thg ^riRht 
distance apart, weren't they? «Chris, you 
^ may put the umbrella on the -chair. 
What . do you' see now.? ^ 
' Yes, you see anpther Xunbrella. 

Continue with the remaining umbrellas -in the -same 
manner stressing that each is smaller than the on^ they 
saw before and tha-U their hands are getting closer and 
closer together. ' ^ ; 



At another time, the same* umbrejLlas might be ^ 
to demonstrate width < Open al^ the umbrelj.as and line 
-J them up according* to graduated size with the handles' 
facing away from the chfldren. ' * 

^ 'Is each umbg^ell^ jus^.^^s^^ide as the ones 

.-^ ^ next to it? (No.) . 

June, w.ill yo^please go and, sit behind 
the widest umbrella . oDid she^hoose the 
'ri'^t one? r 
- Can you see her? (No.) 
Jack, will yQu sit behind' the smallest 
umbrella . 

Did he choose the right one? Can you * 
see him? (Yes.) 

Car6l, is there another one that is wide 
enough for'y>a'u to sit behinj^ so that we 
\ >^ * . (^n't see you. (YeS.) Can 'you see her? 

(No.) . } 

Close the umbrellas and place them at random oa the floor. 



Tom, if we held the* Umbrellas tip straight 
wj.th tiie poirfts on the floor, which 
one would be the shortest?' Please show 
xis. , Sara, which one do you think would be 
next in size? ff&and it, up by Tom*s and - 

0 

see if it is taller.- 



^ Continue in this manner until all are u^ed. Speak of / 
the umbrellas a^s being taller than and tallest. 



it 



fith the (^iLdrdn's help, arrange the class- accprd|pg-' 
to heighl^ 'fxom the shortest to "W^ tallest. -Using a* 
roll of^^rfe^ping paper tacked to a^^buliletin 6o^rd (if / 
the space Is jiarrow uni'o^l.l just enough 'use with* 



9^ 




lone or' two children ajb,a time) measure each chil4, mark ^ 
^'his height, ahd^v/rite his name under the- mark. After 
»*'the children ' have had ^ime to compare the. heights as 
biey wish, roll the paper and cput it away until the ^ 
last week or two of school. Then again mark tHe heights, 
stressing how much taller each child is than he was c ♦ * 

the time of the f^rst measurement. ^ • ^ 
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Another Kay to use the sense of feel to help establish 
the concept of larger than or smaller th&n is with ^ 
various sizes of, balls, going from a. small jacks ball 
on 'up to a large beach ball. (Jacks ball, golf ball, 
a slightly 'larger imibber ball, tennis ball, etc.) 

Hold .this^^jacks ball tightly in your*h^nd. 
(Palm downward.) '(Jan you see the ball? 
(No.) • . ' 

Hoidthe golf ball in the same way. Can ^ ^ 
» you see the ball?' (Yes, just a little.) 
. . Can you still curl your fingers around the . 
ball and hold it comfortably in one haria? 
(Yes.) Let's use this, rubber ball next. 
Can you hold it an one hand, with your,, 
fingers curled around it? (Yes.) Has 
your hand spread farther out* a$, you hold 
this ball? (Yes.)^ Is this ball larjger ' 
^ than the others? (ifes.) ' 



s 



Continul until the dii^d hasj handled all the balls. 
When he comes to the first ^ll^e can't hold in one 
hand (palm downward so that/tlkbal^ isn't jUst 
b8&lanced/on the hand), ask ftiinf tO; put the/ball be1>ween 
liiS' hands\ Hel^ bim to get\tl>6 feel "of largeness bjtyChfe 
feel of stretching as he handle^ larger and larger balls 
• Immediately after he has handled the lai^gest, &ive*him 
the smallest so that he, may f^el the sharp contrast^ 



The ol'assroom equipment' and the- materials brought 
into the room by*the* children oifer excellent oppor- 
tunities for the comparison of lexigth,. width, ,and siz^. 

^* My jumping rope is longer tha^' yoUTs • 
I have th$ big^est^ .ball. ^ - ' 
' ' Yo^ aren't as tall as I am. 

J want a piece of paper the same Vize as . 
" Tim's, 

These and many other statepients. or questions, cah^ 
lead naturally into a situatiorj^ calling for an on- 
\ the-spbt comparison.. . " ' ' ^ 



» 
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Chepter 7 
ORDERING 



- Ob^lectlve ; introduce ordering of sets .by .using 
Ideas- of more than and f than. 



Vocabulary : Mere than, fewer ^han, / • ' 

Materials : 'Small Objects, paper bags, perception cards, 
chart holder. 



Activities to hi^ develop these concepts : 

Place tw^ sets that are not equivalent on the magnetic 
board. Let one s^et consist of fruit and the* other of , 

bif|s: _ / • - ^ ■ ^ 



} 




Let the children assist you in pairing the members- 

I J . ^ , 

the set of ,fruit with tho^e of the set of birds to 

/ " . ' ' 

determine whicb set has the fewer members', \ 

^ 'WHich set has the fewer member^? (The set 
of birds.) . • / ' 

Which set h^s' more members? (The set of ' . , 

' fruit;) / ■ I . ' 

^ ^ ^ . ' ./ \ . ^ . ' ^ ' 

Let us arrange the set of bi;rds''here in this 
•portion of the magnetic board and the set of 
^ . ffuitr.here. '(See drawing .for the. arrangement. ) 
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Select 'a set of Mowers which' has %ore members than 
.the set of bir^and fewer m^be^a than the ^set'^of fruits 
: Seiect a child to d^emonsjrate l^y pairing members of the 
sets wheCher /the set, flowers ha^ I^pre or fewer * 



members than -the set 'of birds. 



Does the set of flowers have' more members / 

than the set 'of ^birds'V (les.) ' -a 

l5be6/the set*, of birds have- f-ewer members' 

I'than the set of 'flowers? (Yes'.) ,^2 



Select' another' chi-M \o demonstrate whether the seli 
of flowers Jhas more or 'fewer memSers*than 1>he' set of 
fruit. " . ' i. ^ ^ • ^ \ 

/ , ^ Does "the set of flowers have tuore members 

t*han the *set of fruit? ' \ 
^ Doe's the set of - flowers ^have Hewer members 
* than" the set of fruit? (Yes,*.) . ' ' 

, ' Does tUe §et of* fru^.t have more 'mem^)ers 
^^^yian^he s^t of fiowefs7 '(Yes,) , " • 

^ -^Since the set of flowers has more members 
than the set-of ' birds^, but fewer metitbers 
/ than the set of fxatit, we shall tftace our 

« Set of flowers> between the set of birds 



and the ^et of fruit like this. 
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yGive children* materials for three sets (buttons, 

'shells, pick-up sticks)^ each containing a differeht 

liumber of members, Ask that thejr.put Jone set^ in front 

of t!iem»and choose another and pair* the members. If 

there' are fewer- members tjian in the first,- the set ±f ^ 

» ' 
.to be placed to its left. If more, the set will ga , • 

to the right, ( Above for fewer than, and ^elov for more 

th^n, may be substituted for right and left.,) Now thty 

pair the third set with the f^rst. If there were fewer 

put ;that set to the left arid if more put it to the right, 

• / • > 

a ' 

V 

* Put small, familial- objects (from 1 through 5) . , 
,in paper bags. Place the bag at *rahdom on the floor ^ * 
.so that -neither you nor the children know which <bag ^ 
holds a particular set. With all children facing a low • 
table,' or other area easily seeff, pick a, bag and place 
. Xts contents in the cj^er of the table, jAsk a child 
to choose another bag, remove the set, and determine, 
wljether or nojt it* has more or fewer members than yours, 
♦If his -set has more'/liembers have him put It' on the . 
right of the set' on the table,' You may wish to put 
these*«objects on. colored paper or cards to l^elp children 
^identify the members of ^ each set. If ±^ has fe^wer mem- 
bers, ^lace dt to the* left. Be sure tliat all, children^ 
- a^,e sitting ^s'o that^the directions ^ ,le^-and^jright^ 
Correct -from theiV viewpoint. Put the ojLects -back ■ 
in the bags and repeat the procedure^ several timei^; , 
Bo not count the sets at this titfte. If a ''child cannot 
' determine whether the set Jias more members thaft.or ^ 
fewer than^lhe set on the table, ask him to check by 
pairing the sets, T^ien repeat activity ]?y continuing ; 
to' arrange sets- in order of^^niimbefs of members,^ For . 



exajraple, af tesr ;the^>f1^st set selected is placed to the 

' • • .* ^ 

riglifor to the' left of the starting set, have .ano-^her 

child select another. It nfeiy go. between the, first two 

or to thei lejft of one or to the right of "the* other/ 




, Prepare perceptiorf card's^ from 1 through- 5V Place 
face dovn in a^ box. Pick one card at random t^ put 
into the center of the chart holder. Ask'a'chiia to 
pick ou,t. another card and determine whether the §et on 0 
his card has more or fewer. members* than are^in^your ^et.^ 
If his, 'set has fewer ^mbers, have it placed -to the ' 
,left.o«^ your card^. If 'it has more members^ ask that / 
^ it be ';placed to,^the^right. Ag^in, 6heck- to. see that ^11 
children are ' sitting so that the directions'/ l^t^nd< 
right, 'are "correct from thejr 'Viewpoint; ' . ' . 
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' . Us^ingjthe^perception cards,. the teacher wiU pick 
. a^carfJ from the box'^for th"^' beginning.^of the gamevf-U 
^ child ^wil^^then pick pother- card and 'without looking "r 
at.-:it, place it either .to th^: right or' lef of the-fd(fst/ 
This 'Child wUl then^ask ahotTier child^f he has placed 
;it coVrectly, . If he did^not/ the'-^econ^ fiifeld -wilt. tell U p 
him why.it is not correct and ,move the card-' to it^'^righV m^'^ 
position. The second^ chil^d, then ;:emc>ves ^11 sets^nd ^ " ' ^ 
starts, the. g|;ne wit« a> n^- taj?d picked at random. ^^'(When , 
(^^t^e^Qf^OPj^ chi^^ ,kngw if , th3e|set^na« more Jljan j • 

\ or fewer' menj^ers, ask him to' Shec^W pairing 'the ^ ^\ * 
members of, the sets.) '^Ai^in, arrangements > can be'made';^ 

'Continuing ^ to -draw cards wi.thout repX^dement^"^^ * ' 
-y^ suggested for the objects '4n paper bags-; • • • v . 
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" . , CiMpter.^ 8 ' ^ ^ 

USING G5tMTRIC*?IGUIffiS FOR DIEECTIONS AKD GAMES 



Objective : To provide added opportunitdes for the 

* ' children to • see geometric figures in different 
positions, and under Varying circumstances. • 



Vocabulary : Between. ^' ' ' • ' " . - 

^ ' * ' / 

Materials : Colored construction paper cut into geometiric 

, ^ ' . figures, wire models, various ' shaped boxes, 
string, yam, objects «for "houses" .and ^ 
"people", 'large kindergarten xiea^s,^ criairs, ' 
tables, ^ collages , , ^ ' ! > 

. Activate ies to help achieve des?red results : , • ^ ' ' ^ 

^ "^'I^-thei'e are, times ^ when you want children" tcr sit 
, in de^^ign^ted .places around the rug, their names can be 
put cut-Quts from colored ^aper of various geometric 
pegicihs . ,.Th4.s affords anothe;^ppportunity of seeing 
theselstiapes in, diffe;:ent s-izfes and, in^iiffe'rent dos- 
itioij^, e.g. J ; , . • ' ; < ' • 




^ '^wie ^^re^ctangtilar.and ^ci3:^l^^^ same ^ 

W'?* ' - i^' . * way.-^^These figuYes may also be^^aried'.as S;o.si£e mid 




J 



Geometric Relay 

Divide the 'class into three di 
(or stand)'*teams in -rows on the.ruj 




lur teams.. Seat 
^ow a geometric 



figure, allow the first child in each team a minute . 
or two tor find anather Qbject shaped J.ike it- somewhere 



in 



room. Ring'a feell^-and ^as soon. as the first 
f^hild is successful >' he sits. at thfe back of his row; * 
then show another figure -for the new'leadere each 
row to find. This continues untilv each child, h^s 
had^a turn. The team whose members were able to find 
all or most of the shapes in' the allotted time wins.^ 



Have cut-outs of VariSu:^ regions made wit)i the name 
of a child written^ on each. * ' * . 





Put 'these names down- on the rug or a nearbjr 

'^'table. / " " ' ' ^ o ' \\ 

' ^' - " * 

y ^ Today we will have a different way of 

'.deciding where children will worl^. As 

' ^ ^ you have* already noticed, , there, is 'a triangle 

'by the big*B^cks,' a rectangle by th6 ar:;t 

. ' material^,. a;.cixcle b^-the small blocks/ 

.' .etcT* As.the /f£"gure with your ftame is turii^d 

oVer, please go quie'tly" and stands in xthe 

^lace i^Arked by the sjiape that is. just 

^ • ^ * ' • ^3.ke, yours.; ^ ^ ^ ^ ' 

.This is* -a go6d way' of seeing that some, children work 
^vvitlj ^teiriale -that, they seldom ci^oose. . _ ^ 

^ a -later time, 'i:hese- same cut-outs can be. ^ed * , 
\tp^e% the 'ch'ild^ren working in ^yet another activity. 



.Puzaie Box of Figures 

- : ' ■' \ 

J Make heavy cardboard cut-outs of rectangular 
regions (.incluqiing square regipns, triangular regions, 

•and circular regi9ns of various sizes). Cut these 
irregularly into two^ thyee, .or even four pieces to 

"be fitted 'together to complete figure/ 

These pieces could also .l?e used as a game to find 
y\ip would wor^k with the different types of equipment 
during the free activity period-. ^After each child has 
taken a piece from the box, designate* o,ne child as the 
fkey'' man -for eaoh figure. He stands i^ne plefce • 
holding his piece so that it cat be seen easily. Every 
other ehild sees ho\? quickly he can find where his 
piece of the puzzle fits. He 'has then.foun<l the children. 
'With whom ^e will work. The varicJus^ groups will^then- 
work where they find another figure 'to ,'match the One 
they havq^ fonned. ' * ' * • ' *^ . " 



Between . -There are many' opporttinities to introduce , 
and^ reinforce the concept of between, both in the room 
an4 on the playground. ^ ' ' 

Will you. s4t ' between Carol and Jack? 



'I see; some small blocks on ♦the floor between ' 
the workbenches. / - 
If you are a "squirrel", stanpl between two 
partners^ who are forming si tree. . 
In VPop Gj^s'The Weasel"., I^he "Vek^sel'^ 
^®ps betTween th^ two partners./ , ^ * 



. /• Some 'children will neVd more than incidental learri- , 
.4ng experiences- to help them undeijstand the^concept o^ ^ 
between . "Place" ^anies may be of help to them. TKe^e 
itamVe will also ^en^hasize: aW, be^^w, behind ,;beside, 
top/b^ttom, upper,, lower, "center^,' corner, middle^ end, ^^^^ 
and under. ' . . . ^ ^ 
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'"'•'•//.Jjl^f**:^^^^^^^ at hand that caxi'he .uaed 

^'.'^ i:n.,cohjIunatibn vit^ directions to the child r5ti:vV*: • 

V ; -*3?V.%;.''i-' *'Po j&uspen$e .and humor to the. game, intersperse.: 

A: *.iiaren:.who k; 



dit^ectiohS .that might be giyen to the. ^ _ - - 

know* these Jlace words but are still eager. "'^ ••/^•*'* 



tQ:^be incluc^^Q in- the. ga&e . . . . .^^^^ . 

* " _. * . ^^^^ car b^tveen John 'and' Tini;V^ ; ; ' > 



^r'\.--/- .cPirn' pufthis car b^tveen John 'aiid'Tini'V^l. 'I - 'f.- 

i V--'* ./\Tom, put this paper, in the l£werV - •** 

* - • - - • hand drawer, , ['•y--'' . ' * 

Julie, bring us a book I'romJ'the ' ^trop; ; •$tt^^</ ' ;*/ 
.•Sara, '•'hold the book aggv^. i^roV'S' 'f)^a^>^"~' / : 



' 'Now put it-^on her, hea^-;'^ 



* . 

Have a child- ,(t^erfy) 
you and bount:^a b^l3i 
ljetw6en you. and the fly^i.;'^. 

' • ^ati 'I^yTibuncfe the ball ta 'Jdtiy.^OLOw:?; :X 'r.^^^'^"^." " - '.'/l^ • - 
' r,.i ' .v .- ' ' .''^ ' ' * ' 



\l\ to t^isij^.'^^t; aiibthe.r^^^^ 



(No-,* J^e'" is between yau '^tia^;>««3T-J< \,. ' • Z '*^^^^ * ' -1 



Where is 




* , " k ■ -I ■■ ■ 

CfomparjLsorlvith children ... 

* t As the ^Toup is seated, ask one -'child t,o .name two 
children of different heights to staiid b,4fore the group. 
Choose ano't^er to quio^cly name a third child who he 
,ihinks wpi b'e. betyeen" the pther two in height, 

^^(Tall /'taller, tallest.) , ^ 



\ cut- outs of regions on magnet i*t or flannel boai*d. 
A's^ a child to^ arrangeTpiece of yara on the board and 
describe its position. ; 

i ' * ^ Ti\e yarn' i-s between the circle and the 
square . " \ ^ 
It^^is above, 'the iectrafigLe. . , * 
It is around thai circle and the tfean^le. 



Follow iri&e Leader 



.- . V. Directioris can be used diwing the rhythm period, 
',:tC"-v3ry a-maijching activity. The "leader" ' must be 
alert to heai^, and^ resjjond t^ the direction an5 those 
, , 'behind hiln muist 'follow the leader.* Chang^ leaders 
^often. > . ^? -"rrs^ , ' . 

( Walk ]3^gtween t\ie. tables . 
W4lk fcehind the green chair. 
: ' Jump over ,the 'block i * 
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Seat four children at a table, e.g., 





Jfean^ 

» 


» Sara ' 

a* 




^ Mike 


Jack 



» 

If I serv6 Mike first, can I serve Jean 
without goihg past another child? (Yes.) 

If I we};it>he other vay, who would be ^ 
between Kike and Jean? '-(Jack and Sara.) 



3tart reading a story 't^^he chil«dren and then hold 

a paper between them* and the' story but go on r.eading. 

f *> 

Why do -you complain that you can* 4; see the 
pictures? ^( The paper is in.the.w^yO 



Is.^^he pfiper .bet|;een ycu^nd the boolc?- (Yes.)'^ 

/ *c'an see when "the- papei*' is in this position? 
(Yes, it >isAft in t%tveen.). 



Put' thei paper, be'hijid' the^ boo! 



^ Paint a simple cl€^(?j^ck^^^^^ large 
pi^ce of wrapping ^pap^r.^ i^*^^ encourage a few 
children to make, pictures 'q^|j|^^^ thin^? along the 
road (house, trees*, bridge, |^ay[barn, e^cl.* H^ye 
a pl'astic car to travel on the Ajiad. As' si^^.phild- rid^s 
in the car, ask (questions suofc^ef^: ' 
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This 
Jean 



o^{Jibme\v^.thd^^ Show . \ 



^ -4 ^; 




i 

« 



t'et the string or' yarn; lie, af ra6^4^m t^tjfe* ru£^ /""^^^^^ v^v^ 
forming a path. IJt^ce Vean" at on^^ end ; oi^ ^i^^.path .'.I''" -v""* * 
'and "her home and a ^'tiee-fat ..th^; pthe}^^ ^j;So^ewhetre betwee^'-' / 
put another-" house'^- f c^r yRu'ih" ^ X ^^'r^ - - ' \ \ . 



.'Jean is f^infey^his 
, path' to-, get to *V^r 
hoii^ whibh is over 

livebvii^ €lii§^ey 




going ] 
home? 



g papf'Ruth^'S;/ ■ '■•A'' V- v:-''-°'<^*" ; ^ < 

, ^ '--'^^V'': 



^ \ >^':>: ^ ■ ^IftSjIS^?^ 

sevWl :w^y^^%^ ^^SW V^"''^':^^ 



, - You may-use one, or more of sevWal .Wjay^^fb* 
cHildl^n to- "s^ee" the jplacy^ound; look 




^ia^^ound; 

i the window, seeing it.m the mind-^s eye/ using;ol>3'fi'ct^4* *%t^1*^^ • ^ 

^ o in the room -ft) represent the permanent playground';./ .'-/'v ^ 

^eqiS:ppent> or using the mat^ria^s of the magi^^faic • ^ --^ 

hoar^ to show .the pla^cement of .the equipmen.tif''. 
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Sandbox- ^' J / .\seesa^ 



•fWb^en Jim goes ddwn^the ^Atdej-dqes he - 
have to go pai':£-the'7s$aiSb'dbc^ 
-see&avl (Yei^. ) v. .Is, the ^ancSiQ^t^^^ween ^ *f 
th^ slide and the" seesaw? (Yfes.y ^ 




V : ^-vr ^-•-*Ay^^, >- 




slide 



tile 



garden.- -f; 

'When Joan g^es down the- sli(3te, does,shfi^^;fo^s;f" / 
have to go past the gai;^en to get to X^-^^^^ 
tile.^ (No.) Is the garden between the 
slide and the tile? i(lTo.) Is the tile\ 
between the slide and the gar.den? .(Yes,)/ 



Create collages using your- cut-outs pf^ regiona« 



9^. «7.i " 




^Some questions abou^the collage might %e: ^ 

Wha#%igure has the, string around it? 
^he string goes between ^at figure$^? 
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1 ' 's^$^ 



lis-;. 




Use. perception cards> materials for the inagnetic ^ j 
r flannel hoar?^^ and construction paper ta make visual 
Ljds such as the following: ' : 




A 




Display only a few sueh figures' at, a time. Many questions, 
could be asked, such»'a«*.: 



» ^n which one, do we see a triaigle inside, 
' a square?' * ^ 

In whicir dp we see twp fibres of the same 
shape but of dlffefenfc ^i^aes? 



V 



[> 




O 




□ 



Make cut -out felt o5r p^er- figures atTd ^ut out^ 
different figures from /the inside. Thes^ t:an be used 
to fi^ into each othei;. Directions sinjilar to these 



I 



may be used^^ ^ ^ ^ ^ 

^ ' Find't.he^^B-si^gls^ flXs inside the«% * 



rectangle 

Whi^ih *sauare fits, around the gretn oircle?: 
-Which circl.e- wi»ll f it 4nto the trmngle? , ^* \ 




\ 
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E ye Puzglers 



Using the same figures as above, make two.. items to 
fit the inside or to fit arojina each shape, one larger 
or smaller and one that vill just* fit'. The children 
will' need to be more discriminating as they 'choose- which 
blue triangle will fit around the ^circle or which yellow 
, circle will fit' inside a rectangle^ 

This will give more, challenge to the brighifer child 
, who- is ready for a little 'more djffi^cult task. 




. 0^ 

With' the- above fig\Ires, the children might be dir^^ted'to: 

* ^ Plac< the largest triangle on top of the 

* ■* 

»• largest cir.cle. • . 

^ Put the smallest triangle inside the largest 

squate* * ' ; 

Arrange the largest triangle between, the^ 
^ smallest Qircle and the smalles-t square. * , 



* 

* 


y 
/ 


tJij^pter 9 . • \^ 






usikc/numbers with sets ' ' 




' Ob';5ective: 


/ • . S . ' ' 

So help the ;child identify the number of >• , 






' members in-ce'rtain sets._ (These sets . 






_will«be limited first to«no more than 5,,'^ 
members. Some grou^fe and some children 
will 'be ready to» think abouV sets with ^ *' . 




- / * ' 


more than • 5 members. Yet, we ask. these , ' * 




V 


^ • * * ' ' • i • * 

'be limited to no more than 10 members.) "'I 

/ 

The syst'ematic development of number • / 
ideas is undertaken in grade one of this, / 
program. However, kindergarten children / 
already have some^'amiliarity^iKh wSole 
numbers such as 1, *2, 3, ky an^ 5. 


< 




The suggestions in this s'ection of the*" 

Commentary serve ''to provide meaningful \ * 

number associations as bacRground for 

future systematic development of number 






ideas, 




. Vocabulary: 
* 


(No new words.) ^ ' ; , ^ 

» '( - • / 




Materials : 


Set objects, mjaterials for^'magnetic or flannel 


\ ^ 




board, p^rce^tion cards. ' . * 




H Activities 


to J help develop these concepts: 


> 


. There are many opportunities in. the daily program 




for the child to recognize, with or without counting, . ^ 


•• 


. the number 


of members in small sets, (Although the 




, following activities use cSnlJ-^sets with few members^, ^ ' 




^ you may extend these activities to. include sets with ' V 
more members if you feel your children are ready. J * -^^ , 
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• In some kind ergsgrt^ens^ certain vbrk. areas are'., 
-limited to h ^rhildren sk^'^e/^iMe* A chil^.soon is able 
to see at a glance vhexhez or not thel^ is x'oom fhr, 
him on the big blog&s^ in the .dollhouse, at the vork- 
Ibench, etc. 




/ 



Usin& a card holder, p\it in pictures showing the ' : 
variotis ^work cetrbers* As eac^ child' chooses his work ] 
for ^e d^y^ he'will ya\ his smaii name' card to the ' 
righr of the- pictured aci^ivity. The cl^dren^can see 
at'a'glance whether or not i^ierfe is r^om f©r more at 
that activity. This' pirayldes ^another opportunity f or , ^ 
se'eing "tvoness", "tiiri^ness"/ etc. * i 




/ ' 



Singing in'^duets, 't?io^^ *and quartets helps him 
t6 see 2, 3j or % in ^iiother situation. 



■* ' ' • 

Six .children may ^it at each table a-^ 
thr^e on a side. 



lunch time, 



Arrange in vstricos ways on the-'rug,* 3 large blocks,' 
• 3 marbles/ 3 .b^ULs-^ 3* paint brusHes,* and- '3 small 
toys* Help the child to s«e that the, objects^/ the arrang^- 
n^enfc, or-the^size did*not change: the- fact , that each set 
•had '3 m^b^rs^ Similar arrangements may be nvade 
with materials on the magnetise board.-- . 



Use thiS' same type of activity with ^^ts cqritaining 
2, and 5 obJects'J 



/ 



There' may "be \ pictur.es on a bxilletinibQard 



which hf might see as -^2 'and 2y i>r k,- 



aa 



' -Percept/bn cards mights be used,^ e.g.-^- 




u 




1 ' • 



.Wherrthe set of girls with 'curly hair stands,, 
there may be 3 in -on/place . and' 1 in another which 
the children can see as i|. ' * 



Name cards may be used to designate where each . 
Child is to sit as "he ^enters the group. The number of 
children absent for tAe day will be the same' as the " * ' 
number of the name cards^ that are not paired with- 
children. ' ^ ^ ^ \ ' 

iff—- ' * 

Cut-outs of differlfit shaped regioM might be u5ed ii> 

^ • • ' » 

the sam^ manner. • - 



Pairigg with an igiaginary set 

Before the^ children come in, place many small 
set^ materials aroxmd the rot)m. Have materials that 
you can use to arrange in sets of 2, 3, ox ' 5. 
It may be best, to use a variety pf objeets in the'^' 
arrangements to- reinforce tlsie idea -that sets may be ^\ 
made of dissimilar member^, * ^ 

I have an .imaginary set of (a car. a cowboy, 
f and a b^ar) . . 

V \ I 'would iLike to havekyou find a set *that 
has as many members as my set* has'. ' ' 

I have a set containing (a bo©k, a ball', 

a'^top,. and a' doll). Find a set th^t has 

the same nimber of members * in it. . 
^ ' A \ ' 

Vm thinkinaj^f a set whose members, are*- 
' (an airplane and a horse) . Find a se't 
X to match mine; ' ' _ " ^ 



'* Sdnetiines we'taUj:' aboisi^t things 'that- come * 

• • * . • ' t « / * 

^ in twos^l We call the .two shoes we wear a 

' , pair* of shoes. . ' 

Cah you^ think of ofh^r pairs? ^ 

Talk about^lothing that comes in p.airs; ntiLttens, 
•shoes, boot*, etc# • • • • 



r 



Create a game bt activity usfhg the ^arts of the 
body that are paired; '^es, ^a/s, ij^ips, :sAoulders-,, arms'jl' 
hands, ^^ps, I6g6, knees^ ankles^ and'^e^t-i' ' • 

' , - Simon says, "Put your hands ertf j^our Jiipfe." * 
. , ' w Simon says, "But'j^ou;: hands oft -youi; sars.'^ * 
"Put'y6l4r hands '.®n your .JFee|?5,'* fetc^^ T * ^ 

' :^ ' ' 
The singing'game ©r chant'^l^y Toes, Wy Knees, 

Shoulders, 1^ Head" mig?it^be f\in and^^int up t^e Iwoness, 

'of iJhe' other pajrts mentjLbned, b'ej2ause"tti^re^ is "pnly one 



head. 



J 
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□ • 



■ • , V (2) . ' (3,) , (1*) 

Using mfiiterials for thff-magnetic board, perception ' 

. ' - *' ' ' r 

cards ^ or^lt pen on. newsprint^, arrange a get of • 
»thi;ee objects and ?Lt legist three ot^er sets 

Ask a- chjld to -find 
Fpr example, sets cot objects 
might appeaf as illustrated above vhere set^(2) and.* ^ 
^ are 'shown^ to be equivalent to \etr. A,, 



one matches the fljst* 
matches the first set. 



so that 

thfe sei: that* y 



/ U|e^th^r sets of objects in the samo^ay with fever 
and ylth more members . , . \^ -"^ 

' .AsK children "feo find sets in th^ room tftat wili 
match the'^del set. Have them pajast the members of^\l\eir 
set with.the^iaembers of ' yours to.*sefe that each has as' 
man;^member's* as the other. -Be sure tliat children do • 

'not get the idea that the members o!; a s^t. have to be ^ 
3»ike .obje'tts or thaft they* must be arranged in the 
same * ' ' ^ ^* - 



Rhythms afidrcounting -beats to- the tnu^ic offer'many 
opportxinities to'^c:;eate sets that^ are^ intangible . .This^^ 

► will be a change from the normal perdeptu^ sets. ^ 
The music transin4.ts -feelings 6t movement foi? th^ body, 
such' as skipping^ jumping, walking, etc. The faster 

'tempos are counted qtiickiy and often suggest .running. 
Slower tempos of ,1, 2, , ^sug^est walking. By respond- 
ixig to the counting we create the musric 'or patterns , 
bf movement such as walking to the "1, 2} 1, 2;\vl;.2" 
of the "Amarylli^" . ^ Marjching develops from the 
"1, 2, 3, 4" ,of m^rches,iike "Yar^kee Doodle". For / 
variety, play 'someth2,ng of "g-^-time sUch as^the "Stater\§ 
Waltz" ^ Ask if the children ^coidd njgrch t6 thiTs music. 
(Tfo.) Tap- out the beat? poasibly Using the* rhythm stipk^ 
in a ^swinging mo^fion. Tap the floor each time^ "one" 
is counted. Gallop music and lullabies such as - - 
"Rock^-bye-b'aby" Aake use of the> r- time. « 



4- 



Individual rhythm instruments may' be ^sed to fcreate 
such setst The beats of a drum, triangle,- etc. ^ can, 
be listened to, and qhildreja may clap their ^ands »to 
form a set* equivatent to the <^t^ ^^f^ hear* ^ 



, Giye eaih child se1^ pf* 5 objects. ' ' \ 

I am going tq put a set."unde.r this 'box 
'while you Jiave your ^eyes closed ••..Whenn 
J I ask you to open your eyes, 'put a* set- 

' " in, front of you that you thinly may hava as 
many members as I -have in ray set. Then 
X will' show' you what's under the box.« 

Open ydur'eyes. * If youn set has as^^^ny/ 
' \ ' • * ♦ , ^ * 

g , members, as mine, please s.tarid/ 

Repeat the game a few times and th'bn ask. various child 
ren ,to.be "it". ' ' * ^ . 



A Rainy/ Day Game *, . , * ■ *^ 

Have the .children scattered aaround the center, of 
the room. At.^the sound of a bell or a chordiof the 
piano, they are ;tQ; f om into sets* 2, 3, or 

h members. Ask one child in each group to call out 
his set number. • • ' , 



Ther^ are some .sinking games and many song^) that 
use number. "Teri Little .Indians" } "This Old.Man'^ • 
^'Bix Little Mice",J'Two Little Birds", "Six'Li^^e 
'.Chickad.ees", etc' . ^ - . 



0 



Place' ten sets containing, h small objects each,.* 

two sets wit^ 3, and one set- of* 2 on a table or 

^ ... 
countertop* Show a perception card , with ' the nmeral • h 

or show a set of h ^and ask that two children go to 
\ ' . 95 • ■ ■ ^ 
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the, table, get'^ sjet with as mafiy members as you have 
Indicated, TDririg. it "back and errange it for -all to ' 
see* ASk "^h^t 'this be done Bj* the tffiie you slowly 
count -to five, . - ^ ^ 

. Wtien the"^ sets of' k have been used and tlie' children 
• ^ , , I" 

can rfo longer f ind^ such set, do not let t^em take 
members from anothejr set but send ^ihem to special 
box where they can get ews many moVe member s^ as they need 
to complete^ their set of k» 4 ^ 

- "This may be repeatecl using sets with, more or j 
fewer members* ^ < 



Problem Solving '• , ^ ' ' t • 

-^Give-each child a s'et cofitainijng 5* smalB^objects 

aad a piece of 6" X 8"" construcliioa^ paper. * ,^ 

*• ^ * ^ , 

Today I'm going to tell you some stories, 

X You will use the Se1s materi8fls to answer 

the questions I'll ask. After I 'ask the ^ 

question, put yo\ir set answers under the 

^ paper so they won^t be seen. until it is 

time, ^ 1- - c- /-/ 

• ** 

^fter ^^^^ given^^^the-^tbfy problan and the 
children have put tja^^sweriflg s^^t under ihe^paper, / 
show tlie story uatng th^ mkgneti* board and then«haVe 
thS children check their knswers, and stand if th^ ^ 
set 4s' equiv;0.ent to the^j^ne on the boaH. 

•Mildred "hai ^two dolle an^imother gave-her 
one new dolT,^ • ^ ; 

How'm^^' dolls does Mildred have? 

^J.ane has a book, a doll, and a top, 
'May 1 see hov many toys Jane ha^?' 

^Bill st^trted to school wiifh a ball axi^found 
one on thfe^way, ,^ • * 

How many balls' did Bill brijig to school? 



Use perception cards illustrated in 'the list 'of 
Material^ at the back. of the book for^ set description 
of various types; . ' , 



Rp<Sognizing sets with 1, 2, and 3 members 
Using set.s of ^ 2 and 3 members to describe 
larger sets (a set of 6' members ijs mad^up ^ 
of twcf se|s of three ^pembers each or three, sets * 
of 2 members^each^ etc.). ^ ^ 

Identification -o A subsets within sets. 
Paijj^ing members 8f twp.set^^and discovering that 
one has* -as many members a^ th^ other or more '® 
than or »ftever tHan the other. ' 
Joining sets of few-mem}5ers and creating. a new- 
et; removing a subset to find the rem«liaing set. 
6ogni2^ that a set ^ade up pf three members 
anged in a large space represents the same > 
er as^a set of three members within a small 




niimi 



space. 




Identify two sets wjiich have the^^same arrangement 
of membe|rs^ as well as the same number of members. 
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MATERIALS 



The ;folloving list of mat^ri^ls contains sug- * 
gestions tor visual aids 'helpful. in the mathematics^ 
program. * It is not exhaustive by any- means .''and the 
teacher may find other materials to use, Also^ not all 
of those listed* are necessary. 



MATERIALS FOR TEACHER DEMONSTRATION AND PDPIL USE' 

r i 

Gen ecEil* class raom supplies: paper clips, rubber bands, 

furniture^ paint brushes - 
( *and paint, cray<inb, etc* 

Flannel or magnetic board 

Flannel board oljjects: geometric shapes, animals, etc. 

Toys: dolls, cars, dishes,'' plastic animals, stand-up 
- figures, doll. clothes, etc. 

Balls': 8t variety bf sizes ranfe^ing from golf to befcich 

Rhythm instruments * ' * ' ' . ' 

Blocks of all shapes ahd sizes , 

L;incoln Logs . ' ^ ' ' 

Seasonal materials:" Indian corn, pumpkins^ Christmas 

decorations, etc. - ' 

It . ft ' • 

Games:, dominoes, object lotto, puzzles, etc* ^ 

Paper bags ' ' . )- f 

iBoxes of various sizes g.nd\ shapes 



Perception^ cards , * * " 
cans of various siz^s 



Oatmeal boxT* 



/ . ' • 99 ^ 
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• Embroidery hoop , _ 
'''^'.Plain ring; Htila Hoop, if available 

, Cookie or donut cutter 
^ Wire mgdels of geometrijc figures 

• Sandpaper cut-outs of geometric figures 
Balloons ' * ^ _^ ^ 
Books ' ^ . • .;\ \ • I* ^ 
String, yarn, clothesline rope • 

Umbrellas of various sizes ^ ' / 

. / ^ 

• (J^d magazines 

(Note the. list of '^Individual Set Materials" and use 
as applicable.). • * 

* * ^ ' ' ♦ 

INDIVimAL SET MATERIALS * . 



Bottle caps ^ ^ ^ 



Buttons • , . . * ' 

Pegs , , • •. , - . 

» ' \ ■ 

5eads. . " • 

Geometric figures made from construction paper 
• * 

Crayons ' , ** ^' * . • . ^ 

Macaroni shells ' - ^ ' ^ 

3eans - ^ * - ^ 

Small tg^: animals, cafs^ co^boy^, 'surprised from* 

*' ' * . * ' • • ' ^ 

cereal bo\es,*etc. , ^ 

* • 

Tongue (Jepres^orfi 



Corks . * / • , " . • *• 

Straws ^ ./ 

String,, yarn ' % " ' - » ' ' 

' ^ • - ' • ' ' ' ' s 

Marbles/ ' ' ' - *^ 



Spools ' . ' . ' v\ ^ • * 

Paper and* wooden disks ' ^ ^ ^ 

Rocks ■ - , 

Shells ^ 
Plastic spoon s_ and forks 

One-inch-'square wooden' cujies . ^ % ' 

"Food for thought and stomach": marshmallotfs, cookies, 

^craclcers, etc. , ^ . * ' . ' 

'General -room supplies^ • - ' ^ 

Set containers: boxes, cottage cheese cartons, paper 
^ , bags, envelopes, etc'^t 

... ' 

NEISCELIiAirEOUS IDEAS « , ^ 



Jin^ividual set boxes : These may be made from any 
materials available. -They, h^Ve been usef\il in 
set manipulation dor\p by the pupil; The following ideas 
have been suggested: ^ ' - 

1. Boxes of various sizes which are convenient to^ 
, store. If one wishes to/ feljt or flannel my - 
be glued inHhe^ inside lid and thus, create indiyid-, 
,ual. flannel boards "for each pupil* Place the objevsts 
for use, inside the box and children may manipulate 
these ^such as directed or during 'free-time activities 

2# Cottage cheese cartons are 'easilj^ottained and very 
good for storage. Use sma:^. individual set materials 
such as: beads, pegs*, papejr.disos, bottle caps, 
etc. These may be stored inside the cartons as they 
are stacked. 
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Paper 5 sacks of various sizes, to accommodate almost, ' 

any individual set material desired.- <JPhese can be 

'^isedrWith an element of surprise: grab bag. 

* • * . '» 

:Perx:eption cards ; ,!Phese aids 'Showing sets^of various 

me&bers are excelle^it sources for reinforcing concepts 

and vocabulary. Th.e cards ,jnay /be made by teac^eV * 

for demonstration* purposes. andi also by tjti^ childrerc ; 

' • -1 . ^ ^ J I i ^ 

for class work. 5?he latter individual carQs.are par- ^ 
ticularlj^valuable when working with "pairing, more than, 
larger. tfiStn, same- as, etc." By keeping a variety of 
cards, the children will not ii'end to memorize the answers 
sought. At the same time interest and int^^gue jnay ' 
result from the element of surprise. Some stiggestipns 
are listed below; , ^ ^ . ^ 

1. ^ Pictures of sets from raagazi;ie advertisements, 

stcJry and picture books/ Mount these on heavy 
tagboard foV demonstration purposes* 

2. -Geometric figures (individual a^d combinations) * ' 
such 'as circle, triangles (three , types ) ; rectangle y 
and square. 




Various objects, $ueh as gegnaetric figures witlr an 
"X" placed in various positions to show "inside,' 
.outside, over, between, etc." For example: ^ make 
a square and' mark and "'X" , inside'it. Ask^the 
children 'where the "X" is located.; ' ; ^ 




A 



102 



•llO' 



h*^' Smaller and larger' figures to show Jjqmparisdn of 
si^e; individual or a complex group. 




5« Sets 'of dote^ geometric figures and .other .objects 
te compare set sizes (i;.olude 'a' blank card depicting 
the ei4)^y, sel>») . " . , • 




■6., Sets which 'can easily^^'be partitioned ^.nto subsets 
I ' of l&l ^members ^ one member sets^ etc* 




?v' ^ -S^ 'C 

^ I f i 
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' V KENDfemRTEN VOdABUIARy 



aLii:e - ^ ' 
. behind * V 
- ^^qw-^ . 

' ^ ^ bigger 

^ ' biggest 

* • 'bottom ^ 

''^**« . f ' 

center 

- --^ 

/ close 

closer^ 

/ closest 
* c • 

collection 
^ " corner 

different 
edge \ 
empty set' 
' f^er than 
~ , fewest / 

fi?^t 



high 
higher 
highest " A 

r ' * 

^in&ide^^ ' f 

large - 
largest, • 
, larger than 
last. t 

longer 
longest 
member • 
middle 
more than 
\ most 
on 
one 

outside 
over 



pair 
pairing 
remaining set 
"remove ; 
sake as " i 
set I 
shape ' 
short * 
shorter 
shortest I 
side 

small ' 
smaller than 
smalleyst ' 
square 
subset ; ' 
tall 
taller , 
- tallest , 
top J 
triangle 
under 
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